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5,7.DrSUBSTrTUTED-4-AMINOPYRIDOr2.3-D]PYRIMIDINE COMPOUNDS 

This application is a continuation in part of copending U.S. Patent Application 
Serial No. 09/176,521 filed October 21. 1998 which in turn is a continuation in part of 
copending U.S. Patent Application Serial No. 09/062,796 filed April 13, 1998, which in 
turn is a a conversion of Provisional U.S. Patent Application Serial No. 60/043,25U filed 
April 16, 1997. 

TECHNICAL FIELD 
The present invention relates to a method of inhibiting adenosine kinase by 
administering 5,7-disubstituted-4-aminopyrido[2,3-d]pyrimidine compounds to a mammal 
in need of such treatment, to pharmaceutical compositions containing such compounds, as 
well as 10 cenatn 5 J-disubstituted-4-aminopyrido[2,3-dlpyrimidine compounds. 

BACKGROUND OF THE INVENTION 
Adenosine kinase (ATP:adenosine 5'-phosphotransferase, EC 2.7.1.20) is a 
ubiquitous enzyme which catalyzes the phosphorylation of adenosine to adenosine 
monophosphate (AMP), using adenosine triphosphate (ATP), preferentially, as the 
phosphate source. Magnesium is also required for the reaction, and the true cosubstrate is 
probably the MgATP^* complex (Palella, et al., J. Biol. Chem, 1980. 255: 5264-5269). 
Adenosine kinase has been isolated from yeast (Leibach, et al., Hopoe- Sevier's 2. Phvsiol. 
QlSSL 1 97 1 , 352: 328-344), a variety of mammalian sources (e.g. Miller, el al.. J. Biol. 
CheflL 1979. 254: 2339-2345; Palella. et al., J. Biol.Chem. 1980, 255: 5264-5269; 
Yamada. et al., Como. Biochem. Physinl 1982, 71B: 367-372; Rottlan and Miras- 
Portugal, fiw, J. ffipchepi.. 1985, 151: 365-371), and certain microorganisms (e.g. 
Lobclle-Rich and Reeves, Am. J. Tron. Med. Hvg . 1983, 32: 976-979; Datta, et a].. J. Biol. 
Chem 1987. 262: 5515-5521). It has been found to be present in virtually every human 
tissue assayed including kidney, liver, brain, spleen, placenta and pancreas (Andres and 
Fox. J. Biol. Chem. 1979, 254: 11388-11393). 
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Adenosine kinase is a key enzvme in the control of intracellular adenosine 
concentration (Arch and Newshoime. Essavs Biochem . 1978. 14: 82-123). Adenosine is a 
purine nucleoside that is an intermediate in the purine nucleotide degradation and salvage. 
Adenosine also has many imponant physiologic effects, many of which are mediated 
through the activation of specific ectocelluiar receptors, termed PI receptors (Bumstock. 
in Cell Membrane Receptors for Drugs a nd Hormones. 1978, (Bolis and Straub, cds.) 
Raven, New York, pp. 107-1 18; Frcdholm. et al„ Pharmacol. Rev 1994, 46: 143-156). 

In the central nervous system, adenosine inhibits the release of certain 
neurotransmitters (Corradetti, eta!., Eur. J. Pharmacol. 1984, 104: 19-26), stabilizes 
membrane potential (Rudolphi, et al., Cerebrovasc. Brain Metab. Rev 1 992, 4: 346-360), 
functions as an endogenous anticonvulsant (Dragunow, Trends Pharmacol. Sci. 1 986, 7: 
128-130) and may have a role as an endogenous neuroprotective agent (Rudolphi, et al., 
Trends Pharmacol. Sci., 1992, 13: 439-445). Adenosine may play a role in several 
disorders of the central nervous system such as schizophrenia, anxiety, depression and 
Parkinson's disease (Williams, M., in Psvchophajmacologv: The Fourth Generation of 
Pmgress, Bloom, Kupfer (eds.). Raven Press, New York, 1995, pp 643-655. Adenosine 
has also been implicated in modulating transmission in pain pathways in the spinal cord 
(Sawynok, et al., Br. J. Pharmacol.. 1986, 88: 923-930), and in mediating the analgesic 
effects of morphine (Sweeney, ct al., J. Pharmacol. Fxo. Ther. 1987, 243: 637-665). 
Adenosine also, inhibits certain neutrophil fiinctions and exhibits anti-inflammatory 
effects (Cronstein, J. AppI. Phvsiol 1994, 76: 5-13). An AK inhibitor has been reported to 
decrease paw swelling in a model of adjuvant arthritis in rats (Firestcin, ct.al.. Arthritis 
and Rheumatism. 1 993, 36, S48. 

Adenosine also exerts a variety of effects on the cardiovascular system, including 
vasodilation, impairment of atrioventricular conduction and endogenous cardioprotection 
in myocardial ischemia and reperfusion (Mullane and Williams, in Adenosine and 
Adenosine Receptors, 1990 (Williams, ed) Humana Press, New Jersey, pp. 289-334). The 
widespread actions of adenosine also include effects on the renal, respiratory, 
gastrointestinal and reproductive systems, as well as on blood cells and adipocytes. 
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Adenosine, via its A, receptor activation on adipocytes, plays a role in diabetes by 
inhibiting iipolysis (Londos. el al.. Proc. Natl, Acad {sr? USA. 1980. 77, 2551). 

Endogenous adenosine release appears to have a role as a natural defense 
mechanism in various pathophysiologic conditions, including cerebral and myocardial 
ischemia, seizures, pain, inflammation and sepsis. While adenosine is normally present at 
low levels in the extracellular space, its release is locally enhanced at the siie(s) of 
excessive cellular activit)-, trauma or metabolic stress. Once in the exiracellular space, 
adenosine activates specific extracellular receptors to elicit a variety of responses which 
tend to restore cellular function towards nomial (Bruns. Nucleosides Nucleotides. I99K 
10: 931-943; Miller and Hsu, J. Neurotrauma 1992, 9: S563-S577). Adenosine has a half- 
life measured in seconds in extracellular fluids (Moser, et al.. Am. J. Phvsiol. 1989, 25: 
C799-C806), and its endogenous actions are therefore highly localized. 

The inhibition of adenosine kinase can result in augmentation of the local 
adenosine concenu-ations at foci of tissue injury, further enhancing cytoproiection. This 
effect is likely to be most pronounced at tissue sites where trauma results in increased 
adenosine production, thereby minimizing systemic toxicities. 

Pharmacologic compounds directed towards adenosine kinase inhibition provide 
potentially effective new therapies for disorders benefited by the site- and event-specific 
potentiation of adenosine. Disorders where such compounds may be useful include 
ischemic conditions such as cerebral ischemia, myocardial ischemia, angina, coronary 
artery bypass graft surgery (CABG), percutaneous transluminal angioplasty (PTCA), 
stroke, other thrombotic and embolic conditions, and neurological disorders such as 
epilepsy, anxiety, schizophrenia, nocipercepiion including pain perception, neuropathic 
pain, visceral pain, an well as inflammation, anhritis, immunosuppression, sepsis, diabetes 
and gastrointestinal dysfunctions such as abnormal gastrointestinal motility. 

A number of compounds have been reponed to inhibit adenosine kinase. The most 
potent of these include 5-amino-5'-deoxyadenosine (Miller, et al., J. Biol. Chem . 1979, 
254: 2339.2345), 5-iodotubercidin (Wotring and Townscnd, Cancer Res. 1979, 39: 3018- 
3023) and 5'-deoxy-5-iodotubercidin (Davies, et al.. Biochem. Pharmacol 1984, 33: 347- 
355). 
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Adenosine kinase is also responsible for the activation of many pharmacologicaliy 
active nucleosides (Miller, ei a!.. J. Biol. Chem. 1979. 254: 2339-2345), including 
tubercidin, formycin, ribavirin, pyrazofurin and 6-(methyImercapio)piirinc riboside. These 
purine nucleoside analogs represent an imponant group of antimetabolites which possess 
cytotoxic, anticancer and antiviral properties. They serve as substrates for adenosine 
kinase and are phosphorylated by the enzyme to generate the active form. The loss of 
adenosine kinase activity has been implicated as a mechanism of cellular resistance to the 
pharmacological effects of these nucleoside analogs (e.g. Bennett, el al., Mol. Pharmacol.. 
1966, 2: 432-443; Caldwell, et al. Can. J. Biochem.. 1967, 45: 735-744; Suitle, et al., 
Kuron. J. Cancer. 1981,17: 43-5 1 ). Decreased cellular levels of adenosine kinase have 
also been associated with resistance to the toxic effects of 2' -deoxy adenosine (Hershfield 
and Kredich, Proc. Natl. Acad. Sci . USA, 1980, 77: 4292-4296). The accumulation of 
deoxyadenosine triphosphate (dATP), derived from the phosphorylation of 2*- 
deoxyadenosine, has been suggested as a toxic mechanism in the immune defect 
associated with inheritable adenosine deaminase deficiency (Kredich and Hershfield, in 
The Metabolic Basis of In herited Diseases. 1989 (Scriver, et al., eds.), McGraw-Hill, New 
York, pp. 1045-1075). 

B.S. Hurlbert et aJ. (J. Med. Chem., U: 71 1-717 (1968)) disclose various 2,4- 
diaminopyrido[2,3-d]pyrimidine compounds having use as antibacterial agents. R. K. 
Robins et al. (J. Amer. Chem. Soc, 80:3449-3457 (1958)) disclose methods for preparing 
a number of 2,4-dihydroxy-, 2,4-diamino-, 2-amino-4-hydroxy- and 2-mercapto-4- 
hydroxypyrido[2,3-d]pyrimidiiies having antifolic acid activity. R. Shanma et al., (Indian 
J. Chem., IIB: 71 9-720 (1992)) disclose 4-amino.5-(4-chlorophenyl)-7-(4- 
nitrophenyl)pyrido[2,3-d]p>Timidine and 4-amino-5-(4-methoxyphenyl)-7-(4- 
nitrophenyl)pyrido(2,3-d]pyrimidine compounds having antibacterial activity. A. Gupta et 
al., (J. Indian Chem. Soc., 71: 635-636 (1994)) disclose 4-amino-5-(4-fluorophenyl)-7-(4- 
fluorophenyl)pyrido[2,3-d]pyrimidineand4-amino-5-(4-chlorophenyl)-7-(4- 
fluorophenyl)pyrido[2.3-d]pyrimidine compounds having antibacterial activity. L. 
Prakash et al., Pharmazie, 48: 221-222 (1993)) disclose 4.amino-5-phenyl-7-(4. 
aminophenyi)pyrido[2.3-d]pyrimidine, 4-amino-5-phenyl-7-(4-bromophenyl)pyridol2.3- 
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djpyrimidine, 4-amino-5-{4-methoxyphenyI)-7.(4-aminophenyl)pyrido(2,3-d]pyrimidine, 
and 4.amino-5-(4-methoxyphenyi)-7-(4-bromophenyl)pyrido[2,3-d]pyrimidine 
compounds having antifungal activity. P. Victory' et al.. Tetrahedron, H: 10253-10258 
( 1 995)) discloses the synthesis of 4-amino-5.7-diphenylpyridof2.j-dlpyrimidine 
compounds from acyclic precursors. Bridges et al.(PCT application WO 95/1 9774, 
published July 27, 1 995) disclose various bicyclic heteroaromatic compounds as having 
utility for inhibiting tyrosine kinase of epidermal growth factors. 

SUMMARY OF THE INVENTION 
The present invention provides for 5,7-disubstituted-4-aminopyrido(2,3- 

d]pyrimidine compounds having utility as adenosine kinase inhibitors. 

In one aspect, the present invention provides a method of inhibiting adenosine 

kinase by administering a compound of formula I 



I, 


or a pharmaceutically acceptable salt or amide thereof in vitro or to a mammal wherein, 

R' and are each independently selected from the group consisting of hydrogen, 
alkenyK alkoxyalkyU alkoxyalkylcarbonyi, alkoxycarbonyl, alkoxycarbonylalkyl, alkyK 
alkylcarbonyl, aminocarbonyl, aryl, arylaikyi, arylalkylcarbonyl, arylcarbonyl, 
carboxyalkyl, formyl, haloalkylcarbonyl, heteroc^cle, heterocyclealkyl, 
heterocyclecarbonyl, hydroxyalkyL iminoalkyl, and (NZ^Z^jalkyl or R' and R^ may join 
together with the nitrogen atom to which they are attached to form a 5-7 membered ring 
optionally containing 1-2 additional hetcroatoms selected from the group consisting of O. 
N. and S; 

Z, and Z, are each independently selected from the group consisting of hydrogen, 
alkoxycarbonyl. alkyK alkylcarbonyl. benzyl, benzyl oxycarbonyL and foimyi; 
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is seiected from the group consisting of aikcnyl, alkyl, alkynyl, aryl, arvlalkyl, 

cycIoalkyL cycloalkylalkyi, heierocycle. heterocycIcaJkyL hcicrocyclcalkylcarbonyl, 

fN2,Zi)alkyl, and -R^R"; 

R^ is selected from the group consisting of ar\'l and arylalkyi: 

R^ is selected from the group consisting of aryl, arylaJkoxy, ar\'lalkyl, aryloxy, 

heierocycle, and heterocyclealkyl; 

R' is seiected from the group consisting of alkenyl, alkoxyalkynyl. alkyl, alkynyl, 

cycloalkyl, aryl, arylalkyi, heterocycle, heterocyclealkyl, and -R'R"R^ 

is selected from the group consisting of aryl, arylalkyi. heierocycle, and 

heterocyclealkyl; 

R^ is sclecied from the group consisting of aryl, arylalkoxy, arylalkoxyimino. 
arylalkyi, aryloxy. heterocycle, heterocyclealkoxy, heterocyclealkyl, heterocyclecarbonyl, 
heterocycleimino, heierocycleoxy, heterocycleoxyalkyl, heterocycleoxyimino» 
heterocycleoxyiminoalkyl, and heierocyclesulfonyl; 

R^ is absent or selected from the group consisting of aryl, arylalkoxy, 
arylalkoxyimino, arylalkyi, aryloxy, heterocycle, hcterocylealkoxy, heterocyclealkyl, 
heterocyclecarbonyl, heterocycleimino, heterocycleoxy, heterocycleoxyalkyl, 
heterocycleoxyimino, heterocycleoxyiminoalkyi, and hetenxjyclesulfonyl; and. 

a dashed line — indicates that a double bond is optionally present provided that 
proper valencies are maintained; 

with the proviso that the following compounds are excluded, 

4-aminO'5-(4-chorophenyl)-7-{4-nitrophenyl)pyridol[2,3-d]pyrimidine, 

4-ammo-5-<4-methoxyphenyI)-7-<4-nitrophenyl)pyridol[2,3-d]pyrimidine, 

4-amino-5-(4-fluorophenyl)-7-(4-fluorophenyl)pyridol[2,3-d)pyrimidine, 

4-amino-5-(4-chlorophenyl).7-(4-fluorphenyl)pyridol[2,3-d]pyrimidine, 

4-amino-5-phenyl-7-(4-aminophenyl)pyrido[2,3-d]pyrimidine. 

4-amino-5-phenyl-7-(4-bromphenyl)pyrido[2J-d]pyrimidine, 

4-amino-5-(4-methoxyphenyl)-7-(4-aminophenyl)pyrido[2,3-d]pyrimidine. 

4-amino-5-(4-melhoxyphenyI)-7-(4-broraphenyl)pyridof2J-dlpyrimidine, and 

4-amino-5,7-diphenylpyrido[2,3'<i]pyrimidine. 


-6- 
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In particular, the method of inhibitinu adenosine kinase comprises exposing: an 


adenosine kinase to an effective inhibiting amount of a compound of Formula I of the 
present invention. Where the adenosine kinase is located in vivo, the compound is 
administered to the organism. 

In stili another aspect the present invention provides a method of treating 
ischemia, neurological disorders, nociperception . inflammation, immunosuppression, 
gastrointestinal disfunctions, diabetes and sepsis in a mammal in need of such treatment 
comprising administering to the mammal a therapeutically effective amount of a 
compound of Formula I of the present invention. 

In a preferred aspect the present invention provides a method of treating cerebral 
ischemia, myocardial ischemia, angina, coronary aner\' bypass graft surgery, percutaneous 
transluminal angioplasty, stroke, thrombotic and embolic conditions, epilepsy, anxiety, 
schizophrenia, pain perception, neuropathic pain, visceral pain, arthritis, sepsis, diabetes 
and abnormal gasUointestinal motility in a mammal in need of such treatment comprising 
administering to the mammal a therapeutically effective amount of a compound of 
Formula I of the present invention. 

The present invention also contemplates the use of pharmaceutically acceptable 
salts and amides of compounds having Formula 1. 

In another aspect the present invention provides a compound of formula I 


or a pharmaceutically acceptable salt or amide thereof wherein 

R' and R- are each independently selected from the group consisting of hydrogen, 
alkenyl. alkoxyalkyi, aikoxyalkylcarbonyl, alkoxycarbonyl. alkoxycarbonylalkyl, alkyl, 
alkylcarbonyl. aminocarbonyl. aryl, arylalkyi, aiylalkylcarbonyl, arylcarbonyl, 
carboxyalkyL formyl, haloalkylcarbonyi. heierocycle. hetcrocyclealkyl, 
heterocyclecarbonyt hydroxyaikyl, iminoalkyl. and (NZ,2,)alkyK or R» and R- may join 
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together with the nitrogen atom to which they are attached to form a 5-7 membered ring 
optionaily containing 1-2 additional heteroatoms selected from the group consisting of O. 
N, and S: 

Z, and Z: are each independenUy selected from the group consisting of hydrogen, 
aikoxycarbonyL alkyJ, alkylcarbonyl, benzyl, benzyloxycarbonyl, and formyl; 

is selected from the group consisting of alkenyK aikyi, alk>'nyl, aryL aiylalkyl, 
cycloalkyl, cycloalkylaJkyL heterocycle. heterocyclealkyl, heterocyclealkylcarbonyl, 
(NZ,Z,)alkyL and -R'^R^ 

R'* is selected from the group consisting aryl and arylalkyl; 

R* is selected from the group consisting of aryl, arylalkoxy, arylalkyl, aryloxy, 
heterocycle. and heterocyclealkyl; 

R' is selected from the group consisting of alkenyl. alkoxyalkynyl. alkyl, alkynyl. 
cycloalkyl, aryl, arylalkyl, heterocycle, heterocycleaJkyI, and -R^R'^R^; 

is selected from the group consisting of aryl, arylalkyl, heterocycle, and 
heterocyclealkyl; 

R^ is selected from the group consisting of aryl, arylalkoxy, arylalkoxyimino, 
arylalkyl, aryloxy, heterocycle. heterocyclealkoxy, heterocyclealkyl, hetcrocyclecarbonyl, 
heterocycleimino, heterocycieoxy, heterocycleoxyalkyL heterocycleoxyimino, 
hctcrocycleoxyiminoalkyU and heterocyclesulfonyl; 

R^ is absent or is selected from the group consisting of aryl, arylalkoxy, 
arylalkoxyimino. arylalkyl, aiyloxy. heterocycle, heterocylealkoxy, heterocyclealkyl, 
heterocyclecarbonyl, heterocycleimino, heterocycieoxy, hcterocycleoxyalkyi, 
heterocycleoxyimino, heterocycIeoxyiminoalkyl,^d heterocyclesulfonyl; and 

a dashed line — indicates that a double bond is optionally present provided that 
proper valencies are maintained; 

with the proviso that the compound may not be selected from the group consisting 

of: 

4-amino-5-(4-<hlorophcnyl)-7-(4.mtrophenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(4-methoxyphenyl)-7-<4-nitrophenyl)pyrido[2J-d]pyrimidine; 

4-aminoo-(4-nuorophenyl)-7-(4-fluorophenyl)pyrido(2,3-djpyrimidine; 
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4-amino-5-(4-chlorophcnyl)-7-(4-fluorophenyI)pyrido[2.3-d]pyriinidine; 
4.amino-5-phenyl-7-(4-aminophenyl)pyrido[2,3-d]pyrimidine; 
4-ajnin(>-5-phenyI-7.(4-bromophenyl)pyrido[2.3-d]pyrimidine; 
4-amino-5-(4-methoxyphenyl)-7-(4.aminophenyl)pyrido[2J-d]pyrimidine: 
5 4.amino-5-(4-methoxyphenyl)-7-(4-bromophenyl)pyrido[2,3-d]pyrimidine;and 
4-amino-5,7-dipheny]pyrido[2.3-d]pyriinidine. 

In another aspect, the present invention provides a pharmaceutical composition 
comprising a therapeutically effective amount of a compound of Formula 1 above in 
combination with a pharmaceutically acceptable carrier. 
1 0 In another aspect, the present invention provides a process for the preparation of 

adenosine kinase inhibiting compounds of formula I 

I. 

wherein 

1 5 and are hydrogen; 

R' is selected from the group consisting of alkcnyl, alky I, alkynyl, aryl, arylalkyi, 
cycioalkyi, cycloalkylalkyi, heterocycle, heterocyclealkyi, hetcrocycleaJkylcarbonyl, 
(NZ,Z,)alkyl.and-R^R": 

R* is selected from the group consisting aryl and arylalkyl; 
20 R^ is selected from the group consisting of aryl, arylalkoxy, arylalkyl, aryioxy, 

heterocycle, and heterocyclealkyi; 

R^ is selected from the group consisting of alkenyl, aikoxyalkynyl, alkyi, aJkynyi, 
cycloalkyi, aryl, arylalkyl, heterocycle, hcterocyclealkyL and -R^R^R^; 

is selected from the group consisting of aryl, arylalkyl, heterocycle, and 
25 heterocyclealkyi; 

R^ is selected from the group consisting of aryl, arylalkoxy, aryialkoxyimino, 
arylalkyl. aryioxy, heterocycle. heterocyclealkoxy, heterocyclealkyi. hcierocyclecarbonyL 
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heterocyclcimino, heierocycleoxy. heterocycleoxyalkyi, heierocycleoxyimino. 
hetcrocycleoxyiminoalkyi- and heterocyclesulfonyl; and 

is absent or is selected from the group consisting of aryl, ar>'lalkoxy. 


arylalkoxyimino, arylalkyl, aryioxy, heterocycle, heierocylealkoxy. heterocyciealkyi, 
heterocyclecarbonyl, heterocycieimino, heierocycleoxy, heterocycleoxyalkyi, 
heterocyclcoxyimino, hetcTDcycleoxyitninoalkyl, and heterocyclesulfonyl; and 

a dashed line — indicates that a double bond is optionally present provided that 
proper valencies are maintained; 
the method comprising 

(a) reacting a ketone having the fonnula R^'-CO-CHj, wherein RMs as defined above, with 
an aldehyde having the formula R'-CHO, wherein R^ is as defined above and 
malononitrile in the presence of an ammonium salt under anhydrous conditions and 
isolating a first intermediate compound having the structure 


(b) reacting the first intermediate compound with formamide at reflux for firom about I to 
about 8 hours, and isolating the compound of formula I which has a double bond between 
the 5,6 carbons and a double bond between the 7 carbon and the 8 niUrogen, and then, 

(c) optionally reducing the compound from step (b) to form a partially reduced or fully 
reduced right side of formula I by catalytic hydrogenation. 

in another aspect the present invention psovides a process for the preparation of 
adenosine kinase inhibiting compounds of formula I 


R3 




I, 


wherein 
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R' and R- are hydrogen; 

is selected from the group consisting of alkcnyl, alkyl, alkynyl, aryl, ar>'laIkyK 
cycioalkyi, cycloalkylalkyl, heterocycle, heterocyclealkyi, hctcrocyclcalkylcarbonyl, 
(NZ,Z,)alkyL and -R^R**; 
5 is selected from the group consisting of aryl and arylalkyl; 

R" is scJected from the group consisting of aryl, arylalkoxy, arylalkyl, aryloxy, 
heterocycle, and heterocyclealkyi; 

R' is selected from the group consisting of alkenyl, aikoxyalkynyl, alkyl, alkynyl, 
cycioalkyi, aryl, arylalkyl. heterocycle, heterocyclealkyi, and -R^R"R^ 
to R*^ is selected from the group consisting of aryl, arylalkyl, heterocycle, and 

heterocyclealkyi; 

R^ is selected from the group consisting of aryl, arylaJkoxy, arylalkoxyimino, 
arylaikvK aryloxy, heterocycle, heterocyclealkoxy, heterocyclealkyi, heterocyclecarbonyl, 
heterocycleimino, heterocycleoxy, heterocycleoxyalkyl, heterocycleoxyimino, 

1 5 helerocycieoxyiminoalkyl, and heterocyclesulfonyl; and 

R^ is absent or is selected from the group consisting of aryl, aryialkoxy, 
arylalkoxyimino, arylalkyl, aryloxy, heterocycle, heterocylealkoxy, heterocyclealkyi. 
heterocyclecarbonyl, heterocycleimino, heterocycleoxy, heterocycleoxyalkyl, 
heterocycleoxyimino, heterocycieoxyiminoaikyi, and heterocyclesulfonyl; and 

20 a dashed line — indicates that a double bond is optionally present provided that 

proper valencies are maintained; 
the method comprising 

(a) reacting u ketone having the formula Rr(0)CH„ wherein R^ is as defined above, with 
an dicyanoalkene compound having the formula R'CH=C(CN)j, wherein R' is as defmed 
!5 above by heating at reflux and isolating a first intermediate compound having the structure 
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(b) reacting the first imermediate compound with fonnamide at reflux for from about 1 to 
about 8 hours, and isolating the compound of forrnul^^.! which has a double bond between 


(c) optionally reducing the compound from step (b) to form a partially reduced or fully 
reduced right side of formula I by catalytic hydrogenation. 


The present invention relates to 5,7-disubstituted-4-aminopyrido[2,3-djpyrimidme 
compounds that are useful in inhibiting adenosine kinase, to pharmaceutical compositions 
containing such compounds, to a method of using such compounds for inhibiting 
adenosine kinase, to novel 5.7-disubstituted-4-aminopyrido[2,3-d]pyrimidine compounds 
and to a process of preparing 5,7-disubstituted-4-aminopyrido[2,3-d)pyrimidine 
compoimds. 

In one aspect, the present invention provides 5,7-disubstituted-4-aminopyrido[2,3- 
djpyrimidine compounds that are adenosine kinase inhibitors. An adenosine kinase 
inhibitor of the present invention is a compound of the Formula 1, shown above. 

As summarized above, the present invention relates to a method of inhibiting 
adenosine kinase comprising administering a compound of formula I 


R' and R- are independently selected from the group consisting of hydrogen, 
alkenvK alkoxyalkyi, alkoxyalkylcarbonyl, alkoxycarbonyj, alkyL alkylcarbonyl, 
aminocarbonyl. aryl, ar>'lcarbonyi, carboxyalkyl. formyl, haloalkylcarbonyl, 
heterocyclealkyl, hydroxyalkyU iminoalkyl, and (NZ,Z3)alky1, or R' and R' may join 
together with the nitrogen atom to which they are attached to form a 6 membered ring 


the 5 and 6 carbons and a double bond between the 7 carbon and the 8 nitrogen and 


DETAILED DESCRIPTION OF THE INVENTION 



wherein 
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optionally containing 1 additional hetcroatom selected from the group consisting of O. N, 
and S: 

is selected from the group consisting of alkcnyl, alkyl, aryL arylaikyl, 
cycioalkyL heterocycle, heicrocyclcalkyi, (NZ,2,)alkyl. and -R*R^; 

R^ is selected from the group consisting of aryl and aryialkyl; 

R^ is selected from the group consisting of aryl. arylalkoxy, aiylalkyl, aryloxy, and 
heterocycle; 

R^ is selected from the group consisting of alkoxyalkynyU alkynyl, aryl, 
heterocycle, and -R^R^'R*^; 

R*^ is selected from the group consisting of aryl and heterocycle; 

R*^ is selected from the group consisting of aryl, arylalkoxy. aryialkyl, aryloxy, 
heterocycle, heterocyclealkoxy, heterocyciealkyl, heterocyclecarbonyl, heterocycleoxy, 
and heterocyclesulfonyl; 

R^ is absent or selected from the group consisting of aryl, arylalkoxy, 
arylalkoxyimino» aryialkyl, aryloxy, heterocycle, heterocyleaJkoxy, heterocyciealkyl, 
heterocyclecarbonyl, heterocycleimino, heterocycleoxy, heterccycleoxyalkyl, 
heterocycleoxyimino, and heterocycleoxyiminoalkyl; and 

a dashed line — indicates that a double bond is optionally present provided that 
proper valencies are maintained. 

The preferred compounds utilized in the above method of inhibiting adenosine 
kinase are selected from a compound of formula II 



wherein 

R' and R- are each independently selected from the group consisting of hydrogen, 
alkenyl, alkoxyaikyl, alkoxyalkyicarbonyl. alkoxycarbonyl, alkyi, alkylcarbonyl, 
aminocarbonyi, aryl. arylcarbonyl. carboxyalkyl. formyl, haloalkylcarbonyl. 
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heterocyclealkyi, hydroxyaikyl. iminoalkyl. and (NZ,2:)aikyl. or R' and R- may join 
together with the nitrogen atom to which they are attached to form a 6 membered ring 
opiionaliy containing 1 additional heteroatom selected from the group consisting of O. N. 
and S; 

is selected from the group consisting of alkenyl, aikyl, aryL arylalkyi, 
cycloaikyi. heterocycJe, heterocyclealkyi, (NZ,Zj)aIkyl, and -R^R"; 
R'* IS selected from the group consisting of aryl and arylaJkyl: 
R^ is selected from the group consisting of aryl, arylalkoxy, ar>'lalkyl, aryloxy, and 
heterocycle; 

R' is selected from the group consisting of alkoxyalkynyl, alkynyl, aryl, 
heterocycle, and -R^'R^R^; 

R^ is selected from the group consisting of aryl and heterocycle; 

R° is selected from the group consisting of aryl, arylalkoxy, arylaikyl, aryloxy, 
heterocycle, heterocyclealkoxy, heterocyclealkyi, heterocyclecarbonyl, heterocycleoxy. 
and heterocyclesulfonyl; and 

R^ is absent or is selected from the group consisting of aryl, arylalkoxy, 
aiylalkoxyimino, arylaUtyl, aryloxy, heterocycle, heterocylealkoxy, heterocyclealkyi, 
heterocyclecarbonyl, heterocycleimino, heterocycleoxy, hetcrocyclcoxyalkyl, 
heterocycleoxyimino, and heterocycleoxyiminoalkyl. 

In a preferred embodiment, an adenosine kinase inhibitor of the present invention 
is a compound of Formula II above, wherein R" is aryl or heterocycle and substituted 
versions thereof or -R*^R'^^ 

In a more preferred embodiment, an adenpsine kinase inhibitor of the present 
invention is a compound of Formula 11 above, wherein is aryl or heterocycle and 
substituted versions thereof and R* is alkyL aryl, aryialkyl or heterocycle and substituted 
versions thereof wherein the substituents are as identified above. 

In another preferred embodiment, an adenosine kinase inhibitor of the present 
invention is a compound of Formula I above, wherein R*" is selected from the group 
consisting of: phenyl; thiophene-2-yI; 3-methyl-2-oxobenzoxazolin-6-yl; 2- 
(dimeihylamino)-5-pyrimidinyl; 2-(N-forniyl-N -methyl amino)-5-pyrimidinyl; 2-(N- 
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methoxyethyl-N-methyl amino)o-pyrimidinyl; 2-(N-meihylamino)-5-pyrimidinyl; 2-(l- 
morpholinyl)-5-pyrimidinyl;2-(l-pyrrolidinyl)o-pyrimidinyl; 2-dimethylamino-5- 
pyrimidinyl: 2-furanyl; 2-oxobenzoxa2olin-6-yl; 2-pyridyl; 3-(dimethyiamino)phenyi; 3- 
amino-4-methoxyphenyl; 3-bromo-4-(dimethylaimno)phenyl; 3-methoxyphcnyI: 3- 
methyl-4-(N-acetyI-N-meihylamino)phenyl; 3-methyl-4-(N-fonnyl-N- 
melhylamino)pheny); 3-methyI-4-(N-melhyl-N-(Uifluoroacetyl)amino)phenyI; 3-methyl. 
4-(N-meihylammo)phenyl; 3-methyU-pyrrolidinylphenyl; 3-pyridyi; 3,4-dichlorophenyi; 
3,4-meihyIeneaioxyphenyl; 3.4.5-trimethoxyphenyJ: 4-(acetylamino)phenyI; 4- 
(dimeihylamino)-3-nuorophenyl; 4-(dimethyIamino)phenyl; 4-(imidazoI-l-yl)phenyl; 4- 
(methylthio)phenyl;4-(morpholinyl)pheny]; 4-(N-(2-(dimethylamino)cihyl)ainino)phcnyl; 
4-(N-<2-methoxyethyl)amino)pheny];4-(N-acetyl-N^methylamino)phenyl;4-^^^ 
fonnyiamino)phenyi: 4-CN-ethylamino)phenyl; 4-(N-formyl-N-(2- 

methoxyeihyl)amino)phenyt;4-(N-isopropylamino)phenyl;4-(N-methyl-N-((2- 
dimethylamino)ethyl)amino)phenyl; 4-(N-methyl-N-(2-{N- 

phlhalimidyl)acelyI)ammo)phenyl;4-(N-methyI-N-(2.cyano)ethylammo)phenyI;4-^^ 
methyl-N-(2-methoxyethyI)ainino)phenyl; 4-(N-methyl-N-<3- 

methoxy)propionyIamino)phenyI;4-(N.rnethyl-N-acetylamino)phenyI;4.(N-mcthyl-N- 
fonnylamino)phenyl; 4-(N-methyl-N-trifluoroacctyiamino)phenyl; 4-(N- 
morpholinyOphenyl; 4-(thiophenc-2-yl)phenyI; 4-(ureido)phenyl; 4-(2- 
(dimethylamino)acetylamino)phenyl;4-(2.(2-meihoxy)acetyIamino)ethyI)amj 
4-(2-methoxy)ethoxyphenyl; 4-(2-oxo-3-oxa2olidinyl)phenyl; 4-(4-ineihoxy-2- 
butyl)phenyl; 4.(4-methylpiperidmyl)phenyI; 4-{5-pyrimidinyl)phenyl; 4-aminophenyl; 4- 
bromophenyl; 4-butoxyphenyl; 4-carboxamidopljenyl; 4-chlorophenyl; 4-cyanophenyl; 4- 
diethylaminophenyl; 4-diethylmalonylallylphenyi); 4-dimethylammophenyl; 4- 
ethoxyphenyl; 4-€thyiphenyl; 4-fluorophenyl; 4.hydroxypheny!; 4.!mida2olyIphenyI; 4- 
iodophenyl; 4-isopropylphenyl; 4-methoxyphenyl: 4-methylaininophenyI; 4- 
methylsulfonylphenyl;4-moipholinylphenyl; 4-N.(2-(dimethylamino)ethyI)-N. 
fonnyIamino)phenyl; 4-N-{3-methoxypropionyI>.N-isopropyl-amino)phenyl; 4-N-cthyI- 
N-(2-fnethoxyethyl)amino)phenyl: 4-N-fomiylpiperazinyIphenyl; 4-nitrophenyi; 4- 
piperidinylphenyl; 4-(3.pyridyi)phenyl; 4-pyiTolidinylphenyl; 4-t-buiyiacr>'lphenyl; 5- 
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Cdimethylamino)thiophene-2-yl; 5-amina-2-pyridyI: 5-dimethylamino-2-pyrazinyl; 3- 
dimethylaminopyridazin-a-yl; 5-dimethylainino-2.pyrjdyh 5-pyrimidinylphenyl; 6-(N- 
methyl-N-formylamino)-3-pyridinyl; 6.(N-methyl-N-meihoxyeihylamino)-5-pyridmyl; 6- 
(2-oxo-3-oxazoIidinyl)-3-pyridinyl: 6-dimethylamino.3-pyridinyl; 6-imidazolyl-3- 
pyridinyl; 6-morpholinyl-3-pyridinyl: 6-pyrTolidinyl-3-pyridinyl; 6-(2-propyI)-3-pyridinyI; 
(4-formylamino)phenyl; 6-(4-oxopiperidinyI)-3-pyridazinyl; 6-{4- 
morpholiny liminopiperidmyl)-3-pyrida2inyi; 6-(( i S,4S)-2-oxa-5-azabicyc lo^^ 

5- yl>-3-pyridazinyl; 6-(4-methoxyiminopiperidinyI)-3-pyridazinyl; 6-phenyimethoxy-3- 
pyridazinyl; 6-(U-dioxidoythia2olidin-3-yl)-3-pyridyl; 6-{!,3-dioxa-8- 

azaspiro[4.5]decan-8-yl)0-pyridyl;6-(l-oxa-4-thia-8-azaspiro[4.5]decan-8-yl)-3.pyri 

6- (lJ -dioxidoythiomorphoHnyl)-3-pyridazinyl; 6-( I -oxa-4,4-dioxido-4-ihia-8- 
azaspiro[4.5]decan-8-yI)-3-pyridyl; 6-( 1 -oxa-4-oxo-4-lhia-8-azaspiro[4.5]decan-8-yl)-3- 
pyridyl; 6-(3-hydroxy-8-azabicyclo[3.2.1]octan-8-yl)-3-pyridyi; 6-(4•oxo-I-phenyM,3.8- 
triazaspi^o[4.5]decan-8-yl)-3.pyridyl; 6-(4.oxo- 1 -phenyl. 1 J,8-tria2aspiro[4.^ 
yl)0-pyridyl;6H>I-1.4.dioxa.8.azaspiro[4.5]decan-8-yl)0-pyridylsulfonam^ 2-{Kl- 
dioxidoihioinorpholinyl).5-thiazoyi; 5-( 1 ,4-dioxa-8-azaspiro[4.5]decan-8.yl)-2-pyrazinyl; 
2-(l,4-dioxa-8-azaspiro[4.5]decan-8-yl).5-thiazoyl;6-(hexahydro-lH-furo[3 

. yl)-3-pyridazinyI; 6-(hexahydro.lH-furo[3,4-c]pyrTol-5-yl).3-pyridyI; 6-<4- 

methoxypiperidinyl)0-pyridyI;6-(4J.epoxy-7.methy!-23,3A,4,5,6JJa-octahydro-lH- 
isoindolyl)-3-pyridazinyI; 6-(4-(4-tetrahydropyranyIoxy)iiniiiopiperidinyl)-3-pyridazinyl; 
6-isopropoxy.3-pyridazmyI; 6.(2,4-dioxo-(lHJH)-quinazoIin-3-y!)-3-pyridyI; 6-{4-(N- 
methyIpiperazinyl)iminopiperidinyl)-3-pyridazinyl; 6-(4-tetrahydropyraiiyloxy)-3- 
pyridazinyl: 6-morpholinyIethoxy-3-pyridazmyU §-(4-eihoxypiperidinyl)-3.pyridazinyl; 6- 
(l.4-dioxa.8-azaspiro[4J]decan-8-yl)0-pyridyI;6-(4.(2-ethoxyethoxy)piperidin^ 
pyridazinyi; 6-((3aR,tfaS>2-oxo-ielrahydro-3aH-[ 1 ,3]dioxoIo[4,5-c)pyrrol-5-yi)-3-pyridyl; 
6-(4-(4-tetrapyranyloxyeihyl)piperidinyl)-3-pyridazinyl; 6-(3-(R)- 
retrahydrofuninyloxy)piperidinyl)-3-pyrida2inyl: 6-(3-(S)- 
tetrahydrofuranyioxy)piperidinyl)-3-pyrida2inyl; 6-(trans-3-ethoxy-4- 
hydroxy)pyrrolidinyl>3-pyridazinyl; 6-(cis-3'ethoxy-4-hydroxy)pyrrolidiny]).3- 
pyridazinyl; 6-(trans-3-ethoxy-4-hydroxy)pyrroUdinyl)-3-pyridyi; 6-(trans-3,4-bis- 
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eihoxy)pyiTolidiny!)-3-pyrida2inyi; 6-(trans-3.4-bis.ethoxy)pyrrolidinyi)-3-pyridyl; 6-{cis- 
3,4-bis-ethoxy)pyrrolidinyl)-3-pyridyI: 6-(cis.3.4-bis-eihoxv)pyrrolidinyl)-3-pyridazinyl: 
6-(cis-3-ethoxy-4-hydroxy)pyrToiidinyI)-3-pyridyl;6-(ciso-amino-4- 
hydroxy)pyiToJidinyl)-3-pyrida2inyl: 6-(cis-3-amino-4-hydroxy)pyrTolidmyl)-3-pyridyl: 6- 
(l,5-dioxa-9-azaspjro[5.5]undecan-9-yI)-3-pyridazinyI; 6-(4-t€rtbuiyl)piperidinyI-3- 
pyridazinyl; 6-(4-N-formyI)piperidinyl-3-pyridazinyl; 6-inorpholinyl-3-pyridazmyl; 4-N- 
l ,4-dioxa-8-azaspiro[4.5]decan-8-ylbenzenesulfonamide; 4-(4-dioxa-8- 
a2aspirof4.51dccan-8-ylcarboxamide)phenyl; 6-(3-methoxy-K5-dioxa-9- 
azaspiro[5.5]undecan-9-yl)-3-pyrida2inyl; 6-(K5-dioxa-3-hydroxymethyl-9- 
azaspiro[5J]undecan-9-yl)-3-pyridazinyI;6-(S-0-ethyl-2-hydroxymethylpyrrolidinyl).3- 
pyridazinyl; 6-(4-acetyl.l-oxa-4,8-diazaspiro[4.5]decan.8-yI)-3-pyridazinyl; 6-((2R,3R)- 
2,3 -his(mcihoxy methyl)- 1 ,4-dioxa-8-azaspiro[4.5]decan-8-yi)-3-yridazinyI; 6-((2S,3S)- 
2,3-dimethyM,4-dioxa-8-azaspiro[4.5]decan-8-yl)-3-pyrida2inyl; 6-(4,4-(cis-l,2- 
dioxycyclopentane)piperidinyl)-3-pyrida2inyI; 6-(4,4-(I S,2S- 
dimethoxymethyIethanedioxy)piperidinyI)-3-pyridazmyl; 6-(4,4-(cis-3,4^ioxy- 
oxacycIopentane)piperidinyl).3-pyridazinyl; 6-(4.4-(l,3-dioxy-2- 
mcthoxypropylcne)piperidinyI)-3-pyridazinyl; 6-(4»4-(l ,3Kiioxy-2- 
hydroxymeihylpropylene)piperidinyI)-3-pyridazmyI; 6-(4,4-{2-(2.2-spiro- 
oxacyclopropane- 1 J-dioxypropyIene)pipcridinyl)-3-pyridazinyl; e-morpholinylO- 
pyridazinyl; 6-(4-morpholinyliminopiperidinyl)-3-pyridyl; 6-<4-(N- 
methylpipcrazinyi)iminopiperidinyl)-3-pyTidyl; 6-(4-(L2.4-tria2ol-l-yl)iminopiperidmyl)- 
3-pyridyl; 6-(4-ethylpiperidinylcarboxylale)-3-pyridyI; 2-phenylmethyI-3(2H>. 
pyridazmone-6-yl; 6-(4-(morpholinylcarboxaniidc)pipcridinyl>-3-pyridyl; 6-(4-(N- 
moTpholinylaminocarboxamide>piperidinyl)-3-pyridyl; 6-(4-(N.N- 
dimeihyIaminocarboxamide)pipcridinyI)-3-pyridyl; 6-(4.(N-methyl-N- 
melhoxyethyIcarboxamide)piperidinyl)-3-pyridy 1 ; 6-(4-(N- 

methoxyethyicarboxamide)piperidinyl)-3.pyridyl:6-(4-hydroxymethylpiperidinyI)-3^ 
pyridyl; 6-<4-hydroxypiperidinyl)-3-pyridyl; 6-(4-N-acetylpiperazinyI)-3-pyridyl; 6-(4- 
cyanopiperidinyOO-pyridyl; 6-(4-N-(4-nuorophenyl)pipera2inyl)-3-pyridyI; 4- 
moiphoIinylbenzenesu!fonamide;4-N-4.4-elhylenedioxypiperidinylben2enesulfonam^^^ 
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4-N<yclopropylben2cncsulfonamide: 4-piperidinebenzenesulfonamide; 4-{4- 
cyanopipcridinc)ben2cncsulfbnamide; 4-N-cyclopropylmethylbenzenesulfonamide: 4- 
N,N-dimcthylaminobcnzenesulfonamide: 4-N-{S)-2- 
hydroxymethylpyrrolidinebenzenesulfonamidc; 4-{4- 
hydroxypiperidine)benzenesuIfonamide; 4-(cis-3 ,5- 

dimethylmorpholinyl)ben2enesulfonamide; 3-fluoro-4-thiomorphoIinylphenyl; 6- 
(thiomon>holinyI)-3-pyridyl;6-(4.4-dioxoihiomorphoiinyl)0.p>Tidy!:4-(4,4- 

eihyIenedioxypiperidinylcarboxamide)phenyl;4-(N-cyclopropyIcarboxamide)phenyl; 4- 
(raorpholmylcarboxamide)phenyl; 6-N-cycIopropylamino-3-pyridyl; 4-(4. 
hydroxypiperidinyIcarboxamide)phenyl; 6-{S)-hydroxymethylpyrroIidinyl.3.pyridazinyI; 
6-(4-(2-ethoxyeihoxy)piperiainyi)-3-pyridyl; 6-hexahydropyrimidine>3-pyridyl; 6-(S)-2- 
ethoxyethoxypyiTolidinyl)-3-pyridyI; 6-(R>2-ethoxyethoxypyrrolidinyl)-3-pyridyI; 6-(cis- 
3,4.dihydroxypyrolidinyl)0-pyridyl;6-[(3aR,6aS).tetrahydro-3aH-[l,3]dioxoM^^^ 
c]pyrroI-2-one-5-yl]-3-pyridyl;6<cis-2,3-dihydroxypyrroUdinyJ)-3-pyridazi 
hydroxymethyM-hydroxypyrroIidinyOO-pyridyl; 6^R-2.hydroxymcthyl^pyrrolidinyI)- 
3-pyrida2inyl;6-(lS,4S)-2-aza-5-oxa-bicyclo[2.2.rjhcptane)-3-pyridyl: 6^2- 
imidizoUdone-I.yl>3.pyridyI;4-(2,4.(lH,3HHumazolined^^^ 
morpholinyIcarboxamide-3-pyridazinyl; 6-methoxy-3-pyridazinyl; 6-N,N- 
diethoxyethyiamino.3-pyrida2inyl; 6-(4-ethoxymelhylpiperidinyl)-3-pyrida2inyl; 6-(4-(4- 
tetrahydropyranylmethyl)piperidinyI)-3-pyridazmyl; 6-(4- 
eihoxyedioxymethylpiperidinyi)-3-pyrida2inyl; 6-N-methyI-N- 1 ,3- 

dioxalanemethylamino)0-pyridazinyl;6.(4,4-dioxyethylenecyciohexyloxy)-3-pyrid^^ 
6-dihydroxymethyImethoxy-3.pyrida2inyl; 6-(3-pyridyloxy>3-pyridazinyl; 4,7^poxy-7- 
methyl.2^,3A,4,5,6,7,7a-octahydro-lH-isomdolyl; 6-(4.N-methyl-N-methoxyethyl)-3- 
pyridazinyl; 6-(3,4.dimethoxymethoxypyrrolidinyl)-3.pyridazinyl: 6.(trans-3-hydroxy-4. 
methylpym>lidmyl)-3-pyridazinyI: 6-(trans-3-hydroxy.4-mcthylpyrTolidinyI)-3-pyridyl; 6- 
(cisO-hydroxy-4.methyIpyrrolidinyl).3-pyridazinyl;6-(cis-3-hydroxy-4. 

methylpyTTolidinyl)0.pyridyl;6KtraniJ-3-cyano-4-hydroxylpyn-olidinyi)0-pyridy!;6 
hydroxy-4-tert-butylcarboxamidepyrTolidinyl)-3-pyridyl; 6-(S-2-(4- ■ 
tetrahydropyranyloxy)methylpyrTolidinyl)-3-pyridazinyl; 6-(2-(4- 
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telrahydropyranyIox>)iminopyrrolidinyl)o-pyrida2inyl;2-morphoiinyl-5-^^ 
bromo-2-thienyl; 2,5-aimeihyl-3-ihienyl; 5-chloro-2-lliienyl; 2.4-dimcthyio-thiazoyI; 5- 
methyl-2-thienyI; 2-furanyl: 2-(4,4-dioxyethylenepipcridinyl)-5-thiazoyl; 3-thicnyl; 3- 
meihyl-2-ihienyl; 2-morpholinyl-4-thiazoyI; 2-morpholinyU4-trifluoromethy-5-thia2oyl; 
5.morpho!inyl-2-ihienyJ; 4-methyI-2-morpholmyl-5-thiazoyi; 2,5-dichIoro-3-thienyI; 2,5- 
dimethyI-3-ftiranyl; N-methyI-2'pyfToiyI; 2-N,N-dimeihyIamino-5-thiazoyl; 2- 
morphoIinyl-5-thiazoyl; 2-(4,4-dioxythiomorpholinyl)-5-thiazoyl; I -N-methyI-2- 
moipholinyl-5-imidazoyl;2-morpholinyl-5-oxazolyl;2-N-methyl-N-methoxye% 
5-ihiazoyl; 2-N-methyl-N-ethylamino5-thiazoyi; 2-N-pyrroHdinyio-thiazoyl; 2-N- 
mcthyl-N-propylamino-5-ihiazoyl; 2-N,N-diethylamino-5-thia2oyl; 2-(N- 
methypiperazinyl)-5-thia7oy I ; 2-(N-(2-pyridyl)pipcrazinyl)-5-thiazoyl; 2-N-methy-N-(2- 
pyridylethyl)-5-thiazoyl; 2-{4-oxopipcrazinyI)-5-thia2oyl; 2-(4-{N- 
morpholinyl)iminopiperazinyl)o-thiazoyl;6-N-morpholine-3-pyridinesulfonaiiu^^^ 2-(4- 
oxopipendinyI)-5-pyrimidyi; 2-(4,4.dioxcthyIenepiperidinyl)-5-pyrimidyl; 5-(4,4- 
dioxethylenepiperidinyi)-2-pyriazinyl;5-{4-oxopiperidmyl)-2-pyrazmyl; 6-N-cyclopropyl- 
3-pyridinesulfonamide; 6-N-(4,4-dioxethylenepiperidinyl)-3-pyridinesulfonamide; 2-(4- 
(4-tctrahydropyranyloxy)iminopiperidinyl)-5-pyrazinyI; 6-(4- 

(phenylmethoxy)iminopiperidinyi)-3-pyridyl;6-(4-(tert-butyIoxy)iminopiperidinyl)-3- 
pyridyJ: 6K4-(cyclohcxyioxy)iininopiperidinyl)-3-pyridyl; 6-(4-hydro^^ 
3-pyridyl: 6-(4H;4-tetrahydropyranyloxy)iminopipcridiriyl)-3-pyridyl; 6-(4- 
methoxyethoxyiminopiperidinyl)-3-pyr!dyl; 6-(4-(2-thenylmeihoxy)iminopiperidinyl>-3- 
pyridyl:6K4-(4*-(5'II-2-oxyfuranyJ)-4-hydroxy)piperidinyl>3-^yridy 
tetrahydropyranyloxy)irainoethyl))-4-hydrox>T>ipQndinyl>-3-pyridazinyl; 6-(4-{4^acetyl- 
4*-hydroxypiperidmyl)-3-pyrida2inyI; 6-(4.(l-(isopropyIcaboxymeihoxy)iminoethyl)H- 
hydroxypiperidinyl)0-pyridyl;6-(4-(l-(ethylcaboxymethoxy)iminoethyI))-4- 
hydroxypiperidinyI)-3-pyridyl; 6-{4-(Hmethylcaboxymethoxy)iminoethyl))-4- 
hydroxypiperidinyl)-3-pyridyI; 6-(4-( 1 -(2.ietrahydropyrany loxy)iminoethyl))-4- 
hydroxypiperidinyl)-3-pyridyl; 6-<4.< I -(atlyloxy)iminoethyl))-4-hydroxypiperidinyl)-3- 
pyridyl: 6-(4-(I-(ethoxy)iminoethyl)H-hydroxypiperidinYl)-3-pyridyi; 6-(4-{l- 
(methoxy)iminoethyl))-4-hydroxypiperidinyl)-3-pyridy I; 6-(4.( 1 -(hydroxy)iminoethy l)}-4- 
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hydroxypiperidinyl)-3-pyridyl; 6K4-(2-teirahydropyranyloxy)iminopiperidinyl)-3-pyridyI; 

6-(4-(isopropyIcarboxy methoxyJimiiiopiperidinyI)-3-pyridyl: 6-(4-hydroxy-4-( I -(4- 

letrahydropyranyloxy)iminoelhyl))-4-hydroxypipcridinyl)-3-yridyI: 6-(4-<3- 

butyrolactonc)-4-hydroxypiperidinyl)-3-pyridyl;6-(4-(2.butyrolactone)-4. 

hydroxypiperidinyl)-3-pyridazinyl: 6-(4-acetyM-hydroxypiperidinyl)-3-pyridyh6-(3- 

hydroxya2eudinyl)-3-pyridyi;6-(cis-3-hydroxytropanyI)-3-pyridyl; 6-(cis-2,3. 

dihydroxypiperidmyl>3-pyridyl;6-(N-methyl-N-(3.pyridyImethyl)amino)0-py^ 

6-( 1 ,2,3,6.tetrahydropyiidyl)-3-pyridyl; 6-(4-(N-4'methoxyphenylcarbamoyl)piperidinyl> 

3-pyridazinyl;6-(4-(2-butyn>lactonc).4-hydroxypiperidinyI)0.pyridyl;6-(tnms-^ 

4^methoxyphenylcarbamoyI)pyrTolidinyl>3-pyridyl;6-(trans0.hydroxytropanyl)-3- 

pyridyI:6.(S,S-trans-3.4-dihydroxypyrrolidinyl)-3-pyridyI; 6-{R,R4rans-3,4- 

dihydroxypyrrolidinylH-pyridazinyl:6-(R,R-irans-3,4-dihydroxypyrroIidinyl)- 

6-{8-(I-phenyl-l3.8-triaza-2-spiro[4,5]deceN-4-orie)-3-pyridyl;6-(8-(l-phenyl-l,3,8- 

tria2a-2-spiro[4,5]deceN-4-one)0-pyridyJ;6-(4-(2-ket(>-l-ben2imidazolinyI)piperidM^^ 

3-pyridazinyl; 6-{4-oxothiomorpholinyl)-3-pyridyl; 6-(4-(2-keto-I- 

ben2imidazolinyl)piperidmyI)0-pyridyl;6-(N.methyI-NX2-pyridylethyI)amm^^ 
pyridyI;6-(N-methyl-N.(4-pyridylethyl)amino)-3-pyridyl; 6-N-(3.pyridylmethyI)amiDO-3- 
pyridyl; 6-(2-hydroxymethylpiperidinyl)-3-pyridyl; 6-(4-hydroxy-4-(4- 
bromophenyI)piperidinyl)-3-pyridyl: 6-(4-N.(2-pyridnyl)piperazinyl)-3-pyridyI; 6-(4.N- 
(2-hydroxyethyloxyethyl)piperazinyI)-3.pyridyI;6-{4,4-diacetoxyethyIthio)piperidi 
pyridyl; 6-(>I-methy-N-(3-pyridylmethyl)amino>3-pyridyl; 6-(4-pyiTolidinyIpiperidinyO^ 
3-pyridyl; 6-(4.N-cyaiioineihylpiperazinyl)-3.pyridyi; 6-(3-hydroxypyrroldinyl)-3-pyridyl; 
6-(4-methylpiperidinyl)-3-pyridyI; 6-(cis-3,5-dimethylmorpholinyl)-3.pyridyl; 6-(4,4- 
difluoropipridinyl)-3-pyridyl; 6-(4,4-dioxythiomorpholinyl)-3-pyridazinyl; 6- 
thiazoUdiny|.3-pyridyl;6.(UI.dioxyihia2olidinyl)-3-pyridyl; 6.ihiomorphoiinyl-3- 
pyridazinyl; 6-(2,5-dihydropyrrolyl)-3-pyridyl; d-hydroxyO-pyridazinyl: 6-piperidmyl-3- 
pyridyl: and 6-(4-tetrahydropyranyloxy)iminopyrroIidinyl-3'pyridyI: 6-morpholinyI-3- 
pyridyl. 

In another preferred embodiment, an adenosine kinase inhibitor of the present 
invention is a compound of Formula I above, wherein is selected from the group 
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consisting of: (ihiophene-2-yl)methyl: (ihiophene-3-yl)mcthyl; butyl; cyciohcptyl; pcntyl; 
thiophene-2-yl; 1 -(3-bromophenyl)eihyi; 2-<N-phenyimethoxycarbonyl)aminophcnyI; 2- 
(3-bromophenyI)ethyI; 2-(3-cyanophenyl)methyl; 2-(4-bromophenyl)ethyl; 2-(5-chIoro-2- 
(thiophen-3-yl)phenyi; 2-bromopheny!; 2-furanyl; 2-mcthyipropyl; 2-phenylcthyl; 
phenylmethyl; 2J-dimethoxyphenyl; 2,3-methylenedioxyphenyl; 3-(f\iran-2-yl)phenyl; 3- 
{thiophen-2-yI)phenyl; 3-(2-pyridyl)phenyl; 3-(3-meihoxyben2yl)phenyl; 2.(3- 
aminopropynyOphenylmethyl; 3-benzyloxyphenyI; 3-bromo-4-nuorophenyI; 3 -bromo-5- 
iodophenyl; 3-bromo-5-mcthoxyphenyl; 3-bromopheny!; 3 -bromophenyl methyl; 3- 
carboxamidophenyl; 3-chlorophenyl; 3-cyanophenyI; 3-diethylnialonylaIlylphenyl; 3- 
dimethylaminophenyl; 3-ethoxy phenyl; 3-nuoroo-trifluoroinethylphenyl; 3.fluorophenyl; 
3-hydroxyphcnyl; 3-iodophenyI; 3-methoxyethyoxyphenyI; 3-mcthoxyphenyl; 3- 
mcthylphenyl; 3-mcthyIsulfonyIphcnyl; 3-methyllhiophenyl; 3-t-butylacrylphenyl; 3- 
trifloromethyoxyphenyl; 3-trifluoromethylphenyi; 3-vinylpyridinylphenyl; 3,4- 
dichlorophenyl; 3,4-dimcthoxyphenyl; 3,4-meihyienedioxyphenyi; 3.4,5- 
trimethoxyphenyi; 3,5-di(trifluoromethyl)phenyl; 3,5-dibromophenyl; 3,5-dichlorophenyI; 
3,5-dimethoxyphenyl; 3,5-dimethylphcnyl; 4-(2-propyI)phenyl; 4-(2-propyl)oxyphcnyl; 4- 
bcnzyloxyphenyi; 4-bromophcnyl; 4-bromothiophenc-2-yl; 4-butoxyphenyI; 4- 
dimethylaminophenyl; 4-fluoro-3-trifluoromethylphenyI; 4-methoxyphenyI; 4- 
neopentylphenyl; 4-phenoxyphenyl: 5-bromothiophene-2-yl; 5-cyclohexyl; 5-cycIopropyI; 
5-hexyl; S-methyl; 5-phenyl: (2-bromo-5-chlorophenyl)methyI; (2-bromophenyl)methyl; 
(5-chloro-2-(3-methoxyphenyl)phenyl)meihyl; 3-bromophenyl; 2-pyridyl; 2- 
ethoxyphenyl; 5-ethoxyphenyI; 2.S-dichlorophcnyl; 2,5-dimethylphenyI; 3-fluorophenyl; 
3-trifluoromethylphenyl; 5-triOuoromethylphenyU 3,5-diclorophenyl: 4-bromo-2-thicny!; 
3-bromo-2-thieiiyl: 3-cyanophenyl: 4-tetrahydropyranyl; 3-indolyI; 5-indolyl; 4-quinolyl; 
2-bromophenyl; 4-nuorophenyl; 4,4-difluorocyclohexyl; I,l-dimethyl-3-butenyi; 2,3- 
dichlorophenyl; isopropyl; and 2-trifluorophenylphenyl. 

Exemplary and preferred adenosine kinase inhibitor compounds of the invention 
utilized in the method recited herein include the compounds listed below wherein R', 
R^ and R^ arc as described in Formula I in the specific compound: 
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4-(N-f2.3-dihydroxypropyl)amino)-5-(3-bromophenyI)-7-(6-morpholinyl-3- 
pyridinyI)pyrido[2.3-d]pyrimidine, 

4-(N-(3-morpholinylpropyl)amino)-5-(3-bromophenyl)-7-(6-morpho!inyI-3- 
pyridinyi)pyrido[2,3-d]pyrimidine, 

4-{N-(2-(4-imidazolyl)ethyl)amino)-5-(3-bromophenyl)-7-(6-morpholinyl-3- 
pyridmyl)pyrido[2,3-d]pyrimidine, 

4-(N-(3-carboxypropyl)ammo)-5-(3-bromophenyl)-7.(6-morphoiinyl-3- 
pyridinyl)pyrido[2,3-d]pyriniidine, 

(SH-amino-5-{3-bromophenyl)-7-(6-(0-methyl-2-hydroxymethylpyrTolidinyl)-3- 
pyridinyi)pyrido(2,3-d]pyrimidine, 

(S)-4-amino-5H;3-bromophenyl)-7-{6-(2-hydroxymethylpyrrotidinyl)-3. 
pyridinyi)pyrido[2,3-d]pyrimidinc, 

4-amino-5-(2-bromophenyl)-7-(6-(4.hydroxypiperidinyl).3-pyridinyI)pyrido(2,3- 
d]pyrimidine, 

4-amino-5-(4-fluorophenyl)-7-(6-(4,4-ethylenedioxypiperidinyI)-3- 
pyridinyl)pyrido[2,3-d]pyrimidine, 

4-amino-5<2-bromophcnyl)-7-(6-(4-hydroxypiperidinyl)-3.pyridazyl)pyrido[2»3- 
d]pyrimidine« 

4-ainino-5-(3-broinophenyl}-7-(6-(4,4-cthylenedioxypiperidinyI)-3- 
pyrida2yl)pyrido[2,3-d]pyrimidmc, 

4-ainino-5-(3-bromophcnyl)-7-(2-morphoIinyl-4-thiazoIyl)pyrido[2,3- 
d]pynmidine» 

4-amino-5-(N-mediyl-3-mdolyl)-7-<6-r5orpholinyl-3-pyridinyl)pyrido[2.3- 
djpynmidine, 

4-ainino-5-(3-bromophenyl)-7-(6-(4.ethoxyiminopiperidinyl)-3- 
pyridinyI)pyrido[2.3-dJpyrimidine, 

4-amino-5-(3-bromopheny!)-7-(6-(4-€thoxycarbonyimethoxyiminopiperidinyl>3- 
pyridinyl)pyrido[2,3-d]pyrimidine, 

4-ainino-5-(4-dimethylaminophcnyl)-7-{4-bromophenyl)pyridor2,3-dlpyrimidine, 
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4-amino-5-(4KiimethylaminophenyI)-7-(4-dimethylaminophenyl)pyrido(2,3- 
djpyrimidine, 

4-amino-5-(4-methoxyphenyl)-7-(4-dimethylaminophenyi)pyrido[2J- 
d]pyrimidine, 

4-amino-5-(4-dimethylaminophenyl)-7-{4-mcihoxyphenyl)pyrido[2,3- 
djpyrimidinc, 

4-amino-5-(4-(2-propyl)phenyl)-7-(4.methoxyphenyI)pyrido[2.3-d]pyrimidine. 

4-amino-5-(4-neopentylphenyl)-7-(4-meihoxyphenyl)pyrido(2,3-d]pyriniidine, 

4-amino-5-{4-butyloxyphenyl)-7-(4-meihoxyphenyl)pyrido[2,3-d]pyrimidme, 

4-amino-5-<4-methoxyphenyl)-7-(4.bromophenyI)pyrido[2J-dlpyrimidine, 

4.amino-5-(4-<2-propyl)oxyphcnyl)-7-<4-methoxyphenyl)pyrido[2,3-d]pyrimidine, 

4-ainino-5-(4-butoxyphenyl)-7.(4-N-formylpiperazinylphenyl)pyrido[2.3- 
d]pyrimidine, 

4-amino-5-{4-benzyloxyphenyl)-7-<4-methoxyphenyl)pyrido[2,3-<iJpyrimidme. 

4.amino-5-(4-phenoxyphenyl>7-(4-methoxyphenyl)pyrido[2^-d]pyriinidiiie, 

4-amino-5-(4-(2-propyi)phenyl)-7-(4-£UcthyimalonylaIIylphenyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-{4-(2-propyl)phenyI)-7-(4.t-butylacyIphenyl)pyrido[2,3-d]pyrimidine. 

4-amino-5-(3-bromophenyI>7-(4-dimethyIaminophenyI)pyrido(2,3-d]pyrimidine, 

4-amino-5-{3,4-dimethoxyphenyi)-7.(4-dimethyIaminophenyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-t-biityIacryIphenyI)-7-(4-dimethylaminophenyl)pyrido[2J- 
d]pyrimidine, 

4-amino-5-(3-methoxyphenyl.7-(4KiimethyUminophenyi)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3,5-dimethoxyphenyl-7-(4-dimethylaminophenyl)pyrido[2.3- 
dlpyrimidine. 

4.amino-5<3-diethylmalonylallylphenyI)-7-(4-dimelhylaminophenyI)pyrido[2,3- 
d]pyrimidine. 

4-amiiio-5-(3-vinylpyridinyIphenyl)-7-(4-dimethylaminophenyi)pyrido[2,3- 
d]pyrimidine. 
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4-amino-5H3-trifluoromethylphenyl)-7-(4-dimeihylaminophenyl)pyrido(2,3- 
djpyrimidine. 

4-amino-5-(3-carboxamidophenyl)-7-(4-dimethylaminophenyl)pyrido[2,3- 
d]pyrimidine. 

4-amino-5K3-cyanophcnyl)-7-(4-dimethyIaminoph€nyl)pyrido[2J-d]pyrimidine, 
4-amino-5-{3-benz>'Ioxyphenyl)-7-(4-<limethyIaminophenyl)pyrido[2,3- 
d]pynmidine, 

4-amino-5-(3-methoxyphenyI)-7-(4-methox>phenyl)pyrido[2J-d]pyrimidine, 
4-amino-5-(3-bromophenyl)-7-(4-butoxyphenyl)pyrido[2J-d]pyrimidine, 
4-amino-5-(3-(2-pyridyl)phenyl)-7-(4-<iimethylaminophenyl)pyrido(2,3- 
djpyrimidine, 

4-amino-5-(3-methylphenyl)-7-(4-dimethyIaminophcnyI)pyridof2,3-d]pyrimidine, 
4-amino*5-(3<hlorophenyl)-7-(4-dimethylaminophenyl)pyridof2,3-d]pyrirnidine, 
4-amino-5-<3-fluorophenyl)-7-(4-dimethylaminophenyl)pyrido[2,3-d]pyriinidine, 
4-amino-5-(3-bromophenyl)-7-(4-methoxyphenyl)pyrido[2,3-dJpyrimidine, 
4-amino-5-(3-inethoxyphenyI)-7-(4.bromophenyl)pyrido[2,3-d]pyrimidine, 
4-amino-5-{3-bromophenyl)-7-phenylpyrido [2^-d]pyrimidine, 
4-amino-5-(3-bromophenyl)-7-(4-ethylphenyl)pyrido[2,3-d]pyrimidme, 
4-amin(>-5-(3-bromophenyl)-7-(4-bn)mophenyl)pyrido[2^-d]pyrimidine, 
4-amino-5-{3-bromophenyl)-7-(4-cyanophenyI)pyrido[2,3-d]pyrimidine, 
4-ainino-5-(3-bromophenyI>7-(4-hydroxyphenyl)pyrido[2,3Hi]pyrimidine, 
4-amino-5-(3-iodophenyt)-7-{4-dimcthyIaminophcnyl)pyrido[2jHi]pyrimidinc» 
4-ainino-5-(3-ethoxyphcnyI)-7-(4-diineihyIaininophenyI)pyrido[2,3-d]pyrimidinc, 
4-amino-5-(3-trifloromethyoxyphenyl)-7-(4-dirnethylaminophenyl)pyrido[2,3- 
d]pyninidine, 

4-amino-5-(3,5-dichlorophenyl)-7-(4-dimethylaminophenyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(3-bromo-4-fiuorophenyi)-7.(4-dimethylaminophenyl)pyridof2,3- 
djpyrimidine, 

4-amino-5<3-hydroxyphenyl)-7-(4-dimethylaminophenyl)pyrido[2,3Ki]pyrimidine, 
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4-amino-5-(3-bromophcnyI>7-(4-morpholinylphenyl)pyrido(2,3-dlpyrimidine. 

4-aniino-5-(3-bromophcnyI)-7-(4-pipcridinyIphenyl)pyrido[2J-dJpyrimidine, 

4.amino-5-(3-bromophcnyl)-7-(4Kimida7.ol-I-yl)phenyI)pyrido[2J-d]pyrimidin^ 

4-amino-5-(3-bromophcnyl)-7-(4-chIorophenyl)pyrido[2,3-d]pyfimidine, 

4-amino-5-(3-bromophenyl)-7-(4-isopropylphenyl)pyrido[23-dJpyrimidine, 

4-amino-5-(3-brbmophenyl)-7-(4-trifluorophenyI)pyrido[2,3-d]pyrimidine» 

4-ainino-5-(3-bromophenyl>7-(4-diethylaminophenyl)pyrido[2,3-d]pyriniidine, 

4-amino-5-(3-bromophenyI)-7<3,4,5-trimeihoxyplienyl)p>Tido[2,3-d]pyrimidine, 

4.amino-5-(3K3-methoxyberi2>'l)phenyI).7-(4-dimethyiaminophenyl)pyrido[2,3- 
d]pyrimidine» 

4-amino-5-(3-methoxyethyoxyphenyl>7-(4-dimethylaminophenyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(3,4-methylenedioxyphenyl>7-(4-dimethylammophenyl)pyrido[23- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4-ethoxyphenyl)pyrido[2,3-d]pyrimidine, 
4-amino-5-(3-bromophenyI)-7-(2'-thiophene)pyrido[2,3-d]pyrimidme, 
4-amino-5-(3-bromophenyI)-7-(4-fluorophenyl)pyrido[2,3-d]pyrimidinc, 
4-amino-5<3<iimethyIaminophcnyI)-7-(4-dimethyIaminophenyI)pyrido[23- 
djpyrimidine, 

4-ainmo-5-phenyl-7-(4-dimethylaminophenyl)pyrido[2,3-d]pyrimidine, 
4-aminp-5-(3,4.5-irimethoxyphenyI)-7-{4-dimethylamiaophenyl)pyrido[2,3- 
djpyrimidine, 

4-amin(>-5-p-bromophcnyl)-7-(4.mtrophenyl)pyrido(23-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4-iodophenyl)pyrido(2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(3,4-methylenedioxyphenyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(thiophen-2-yI)-7-(4-morpholinylphenyl)pyrido [2,3-dlpyrimidine, 
4-amino-5-(3,5-dimethoxyphenyl)-7-(thiophen-2-yle)pyrido [2,3-d]pyrimidine, 
4-amino-5-(3-bromophenyl)-7-(4.carboxamidophenyl)pyrido[2,3-dlpyriinidine, 
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4-amino-5-(3-bromophenyl)-7.(4-{2-methoxy)ethoxyphenyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3,5-dimethoxyphenyl)-7-(4-morpholinylphenyi)pyrido[2.3- 
djpyrimidine, 

4-amino-5-(3-trifluoromethylphenyl).7-(ihiophene-2-yl)pyrido[2.3-d]pyrimidine, 

4-amino-5-(3-bromophcnyl)-7-(4-aminophenyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromo-4-Huorophenyl)-7-(thiophene-2-yl)pyrido [2,3-dlpyrimidine. 

4-ammo-5-(3-bromo-4-fluorophenyi)-7-(2-furanyl)pyrido [2,3-d]pyrimidine, 

4-amino-5-(3,5-dimeihoxyphenyI)-7-(4.iodophenyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3,5Klimethoxyphenyl)-7-(4-imidazoiyiphenyl)pyrido[2J-d]pyrimidinc, 

4-amino-5-(3,5-dimethoxyphenyI>7-(4-{ihiophene-2-yi)phenyl)pyrido[2J- 
d]pyrimidine, 

4-amino-5-(3,5-dimethoxyphenyJ)-7.(4-(3-pyridyI)phenyi)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl>7-(4-(4-methylpiperidinyI)phenyI)pyrido[2.3- 
d]pyrimidine, 

4-aniino-5'(3-bromophenyl)-7-(4-pyrroiidinylphenyl)pyrido[2,3Kl]pyrimidme, 

4-arnino-5-(4.bromoihiophene-)-7-(4-dimethylaminophenyl)pyrido[2,3- 
djpyrimidine, 

4-ainino-5-(4-bromothiophene-2-yl)-7-(4.morpholinylphBnyi)pyrido[2,3- 
djpyrimidine, 

4-morpholinyl-5-(3-bromophenyl)-7-(4-dimethylaminophenyl)pyrido[2,3- 
djpyrimidine, 

4-ainino-5-(5-bromothiophene-^2-yI)-7-(4-fnorpholinylphenyl)pyrido[2,3- 
dlpyrimidine, 

4-amino-5-(4-bromophenyl)-7-(4-dimelhyIaminophenyl)pyrido[2.3-djpyrimidine, 

4.amino-5-(3-bromophenyl)-7-{4-(acetylainino)phenyl)pyrido[2,3-djpyrimidine. 

4-amino-5-(3.bTOmophenyl)-7-(4-dimeihyiaminophenyl)pyridof2,3-d]pyrimidine, 

4-amino-5-(3,5-diniethoxyphenyl).7-(5-pyrimidinylphenyl)pyrido[2J- 
djpyrimidine, 
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4-(4-fluorophenyl)amino)-5-(3-bromophcnyI)-7-(4- 
dimcthylaminophen>i)pyrido[2.j-dJpyrimidine, 

4-amino-5-(4-bromothiophene-2-yl)-7-(4.pyrrolidinylphenyi)pyrido[2,3- 
dlpyrimidine, 

4.aminoo.(4-bromothiophene-2-yl)-7-(thiophene-2-yl)pyrido[2,3-d]pyriinidine. 

4-amino-5-(3-bromophenyl>7-(5-(dimethylamino)lhiophenc-2-yl)pyrido[2;j- 
d]pyrimidine, 

4-aminoo-(3-bromo-5-iodophenyl)-7-{4-(dimethyIamino)phenyI)pyrido[2,3- 
djpyrimidine, 

4-amiiio-5-(3,5-di(trifluoromethyl)phenyl)-7^4-(dimethyIamino)phenyl)pyri^^ 
djpyrimidine, 

4-amino-5-(3,5-di(tritluoromcthyl)phenyl)-7-(4-morpholinyiphenyi)pyTido[2.3- 
djpyrimidine, 

4-amino-5-(3,5-dibromophenyl)-7-{4.(dimethylamino)phenyi)pyrido[2,3- 
d]pyrimidine» 

4-amino-5-(3,5-dibromophenyl)-7-{4-morphoiinylphenyi)pyrido[2,3Hj]pyrimidine, 

4.aminoo-(4-bromothiophene.2-yl)-7-(4.(4-methylpiperidinyl)phenyJ)pyrido[2;^ 
djpyrimidine, 

4-amino-5.(3,5-dibromophenyl)-7-(4-(dimethyIamino)phenyl)pyrido[23- 
d]pyrimidine, 

4-amino-5-(3-bromophenyl>7-(3-<dimethyIamino)phenyI)pyrido[2J-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4-m(nhyIsulfonylphenyl)pyrido[2J^]pyrimidiw 

4-ainino-5-(3-bromophenyI^7-(3-methq;cyphcnyl)pyrido[2,3^]pyrimidine^ 

4-amino-5-(3-bromophenyI)-7-(4-<rnethylthio)phenyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(3,4-dichlorophenyl)pyrido[2J-d]pyrimidine, 

4-amino-5K3-bromophenyl)-7-(4-(N^methyI-N-fonnylamino)pheny])pyrido[2,3- 
d]pyrimidine, 

4-amin(>-5-(3-bromophenyl)-7-(4-me%Iaminophenyl)pyrido[2,3-d]pyrimidine, 

4-amincH5-(3-bromo-4-fluorophenyl).7-(4-methylsulfonyiphenyi)pyridof2,3- 
d]pyrimidine. 
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4-amino-5-(3-bromophcn>i)-7-(3-amino-4-mcthoxyphenyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromopheny|)-7-(3-bromo-4T(d!mcthylamino)phcnyl)pyrido(2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(3-methyI-4-(diniethylamino)phenyI)pyridof2,3- 
d]pyhniidine, 

4-amino-5-(3-bromophenyl)-7-(4-(N-meihyl-N- 
trifluoroacetylainino)phenyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4.(dimethylamino)-3-nuorophenyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4-(N'elhyl-N-fonnylamino)phenyl)pyrido[2,3- 
d]pyrimidine. 

4,4-bis(aceiylamino)-5-(3-bromophenyl)-7-(4-(N-melhyl-N- 
acetyIainino)phenyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4-(N-acetyI-N-methylamino)phenyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7K4-(N-ethyIammo)phenyl)pyridot2J-dlpyrimidine^ 
4.amino:5-(3-bromophenyl)-7-<4-(N-methyl-N-{2- 
m€ihoxycthyI)amino)phenyl)pyrido[2J-d]pyrimidine, 

4-amino-5-{3-bromophenyl>-7-(4-(N-isopropylamino)phenyI)pyrido(2,3- 
d]pyrimidme, 

4-amino-5-{3-bromophenyl)-7-(4-N-ethyl-N-(2- 
mcthoxyethyl)amino)phenyl)pyrido[2,3-d]pyripiidine, 

4-amino-5-(3-bToniophcnyl)-7-(4-N-C3-methoxypropionyI)-N-isopropyl- 
amino)phenyl)pyridof2»3-dlpyrimidine, 

4-amino-5-(3-bTomophenyl)-7-(4-N-(2-(dimethylamino)ethy!)-N- 
fonnylafnino)phenyl)pyrido[23-d]pyrimidine, 

4-amino-5-(3-bromophenyi)-7.(4-(N-(2- 
(diinethylamino)ethyl)amino)phenyl)pyrido[2,3-d]pyrimidine. 
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20 


4-aminoo-(3-bromophenyl)-7-(4-(N-mcthyl-N-(2- 
cyano)ethyiamino)phenyl)pyridof2.3-d|p>Timidine. 

4-amino-5-(3-bromophcnyl)-7-(4-(N-mcthyI-N-(3- 
methoxy)propionylamino)phenyl)pyrido[2,3-d]pyrimidine, 
5 4-amino-5-(3-bromophenyl)-7-(3-meihyl-4-(N-fonnyl-N- 
methylamino)phenyl)pyrido[2,3-d]pyriniidine, 

15 4-amino-5-(3-bromophenyl)-7-(3-methyl-4-(N-mediyIamino)phenyl)pyrido[2,3- 

djpyrimidine, 

4-amino-5-{3-bromophenyl)-7-(4-(4-methoxy-2-butyi)phenyi)pyrido[2,3- 
1 0 djpyrimidine, 

4«amino-5-{3-bromophenyI)-7-(4-(N-methyl-N-(2-{N- 
phthaJimidyl)acetyl)amino)phenyl)pyrido[2,3-d]pyrimidine, 

4-ainino-5-{3-bromophenyI)-7-(3-methyi-4-(N-meihyl-N- 
25 (trifluoroacetyl)amino)phenyi)pyrido[2,3-d]pyrimidine, 

1 5 4-ainino-5-(3-bromopheny])-7-(3-methyl-4-(N-acetyl-N- 
methylamino)phenyl)pyrido[2,3-d]pyrimidine» 

4-amino-5-(3-bromophenyl)-7-(6-dinicthylamino-3-pyridinyl)pyrido[2J- 
d]pynmidine, 

4-ainin<>-5-(3-cyanophcnyl)-7K4-methylsulfonylphcnyl)pyrido[2J-d]pyrimidine, 

20 4-ammo-5-(3-cyanophenyI)-7-(4-(N-methyl-N-formylamino)-phenyl)pyrido[2,3- 
35 d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(N-methyl.N-formylamino)-3- 
pyridinyl)pyrido[2,3 -d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-moipholinyI-3-pyridinyI)pyrido[2,3- 

40 

25 d]pyriniidine, 

4-ainino-5-(3-bromophenyl)-7-(6-(N-methyI-N-methoxyethylamino>3- 
pyridinyl)pyrido[2J-d]pyrimidine, 

45 4-ainino-5-<3-bromophenyl)-7H6-pyrrolidinyi-3-pyridinyl)pyrido[2.3-d]pyrimidine, 

4-amino-5-(3-broniophenyI)-7-(2-(dimethylamino)-5-pyrirnidinyl)pyrido[2,3- 
30 djpyrimidine. 


30 


50 
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4-amino-5-(3-bromophenyl).7-(2-(N-meihoxyeihy|.N-methyl amino)o. 
pyrimidinyI)pyrido|2,3-d]pyrimidine. 

4-amino-5-(3-bromophenyl)-7-(2-(N-fonnyl-N-methyiamino)-5- 
pyrimidinyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-{2-(N-methylamino)5-p>Timidinyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophcnyI).7-(2.(l-pyrrolidinyl)-5-pyrimidinyl)pyrido(2,3- 
d]pyrimidine, 

4-ammo-5-(3-bromophenyl)-7-(2-(l-morpholinyl)-5-pyrimidinyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(3-bromophenyi)-7-(6-(2-ox(>~3-oxazolidinyi).3-pyridinyl)pyrido[2,3- 
djpyrimidine, 

4-amiiio-5-(3-bromophenyl).7-(2-pyridyl)pyrido[2J-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(3-pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-(thiophen-2-yl)phenyI)-7-(4-dimethyIaminophenyl)pyrido[2,3- 
d]pyrimidme, 

4-amincH5-(3-(lWan-2-yl)phenyl)-7-(4Hiimethylaininophcnyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(3-(3.methoxyphenyl)phcnyI)-7-(4KiimethyIaminophenyl)pyrido[2^- 
djpyrimidine, 

4-ami no-5-pheny l-7-(4-dimethy laminopheny i )pyrido [2.3 -djpyrimidine. 
4-aminoT5-(3.chlorophenyl).7-(4.(moipholinyl)phenyl)pyrido[2J-dlpyrimidine^ 

4-ainino-5-(3-bromo-4-fluorophenyl>7-j;4-(morphoiinyl)phcnyl)pyrido[2,3- 
d]pyrimiduie, 

4-amino-5-(3-chlorophenyl)-7-(4-iodophenyl)pyrido(2,3-dlpyrimidine, 

4-amino-5-{3-chloropheny!)-7-(4-(thiophen-2-yi)phenyl)pyrido[2,3-d]pyrimidine, 

4-ammo-5-(3-chlorophenyl)-7-(4-(5-pyrimidinyl)phenyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromo-4-fluorophenyi)-7-(4-iodophenyl)pyrido[2J-d]pyrimidine, 

4-amino-5-(4-broinothiophene-2-yl)-7-{4-meihoxyphenyl)pyrido[2,3-d]pyrimidine. 
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4-amino-5-(3-bromophenyl)mcthyl-7.(4-(dimethylamino)phenyI)pyrido[2,3- 
dlpyrimidine, 

4-amino-5-(2-phenylethyl)-7-(4Kiicthylaminophenyl)pyrido[2.3-d]pyrimidine. 

4-amino-5-(2-methylpropyl>7.(4-dicthylaminophenyl)pyrido[2.3-d]pyrimidine. 

4-amino-5-(bmyl)-7-(4-<iicthylaminophenyi)pyrido[2,3-<l]pyrimidine, 

4-amino-5-(2-{4-bromophenyl)ethyl)-7-(4-diethylaminophenyl)pyrido[23- 
djpyrimidine, 

4-amino-5-(butyl)-7'(4-dimethylaminophenyl)pyrido[2,3-d]pyrimidine, 

4-ainino-5.(2-(3-cyanophenyi)methyi)-7-(4-dimcthy!aminophenyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(2-(N-phenylmethox>'carbonyI)aminoethyl)-7-(4- 
dimethyIaminophenyl)pyrido[2»3-d]pyrimidine, 

4.amino-5-<cycIoheptyl).7-(4-dimethyIarninophenyI)pyrido[2,3-d]pyrimidine, 
4-aniino.5-(2-(5-chloro-2-(thiophen-3-yl)phenylmethyl)-7-(4- 
dimethylaminophenyl)pyrido[2,3-d]pyrimidine, 

4-ammo-5-(pentyl)-7-(4-diethylaminophenyl)pyrido[2,3-d]pyrimidine, 
4-amino-5-hexyI-7-(4-diethyiaminophenyl)pyrido[2,3-d]pyriniidine, 

4-amino.5-(2-(3-bromophenyl)ethyl)-7-{4-diethylaminophenyl)pyrido[2.3- 
dlpyrimidine, 

4-amino-5-((2-bromophenyI)methyl)-7-(4-diethylaminophenyl)pyrido[2.3- 
djpyrimidine, 

4-amino-5-cyc!opropyl-7-(4KiimcthyIammophenyI)pyrido[23Kl]pyrimidm^^ 

4-amino-5-cyclohexyl-7-(4-dimethylamipophcnyI)pyrido(2,3Ki]pyrimidine, 

4-amino-5-((2-bromo-5-chlorophenyl)methyl>7-(4-diethylaminophenyl)^^^^ 
djpyrimidine, 

4-amino-5-methyl-7-(4-<iiethyIaminophenyi)pyrido[2,3-d]pyrimidine, 

4-amino-S-(2,3-mc!hylenedioxyphenyl>7-(4-dimethylaminophenyl)pyrido(2,3- 
djpyrimidine, 

4-amino-5-(3-fluoro-5-trifluoromethylphenyl)-7-{4- 
dimeihylaminophenyl)pyrido[2J-d]pyrimidine, 
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4.ammo-5-(2-bromophenyl)-7-(4-dimeihyIaminophenyl)pyrido[2J-d]pyrimidin^^ 

4-amino-5-(3,5-airnethylphenyl)-7-(4-dimethylaminophenyl)pyrido[2,3- 
djpyrimidine, 

4-aniino-5-{3,4-dichJorophenyi)-7-(4-dimcthyIaminophenyl)pyrido(2,3- 
d]pyritnidine, 

4-amino-5-(4-fluoro-3-trifluoromethylphenyl)-7-(4- 
dimethylaminophenyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromo-5-methoxyphenyl)-7-(4-morphoIinyIphenyl)pyrido[2,3- 
dlpyrimidine, 

4-amino-5-{3-bromo-5-meihoxyphenyl)-7-(4-pyiTol!dinylphenyl)pyridof2,3- 
dlpyrimidine, 

4-aminoo-(3-bromo-5-methoxyphenyl)-7-(4-piperidinyiphenyi)pyrido(2,3- 
d]pyrimidine, 

4-amino-5-<3-bromo-5-methoxyphenyl)-7-(4KiimethylaminophenyJ)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-methylthiopheny])-7-(4-diraethylaminophenyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(3-bromo-5-methoxyphenyl).7-(thiophene-2-yJ)pyrido[2,3-d]pyrimidine, 

4-amino-5-(23-dinielhoxyphenyl)-7-(4-dimethylaminopheny!)pyrido[2J- 
d]pyrimidine, 

4-ammo-5-(3-methyisulfonyIphenyl).7-(4Klimcihylaminophenyl)pyrido(2,3- 
djpyriniidinc, 

4-acetylamino-5-(3-bromophenyl)-7-(4-dimethylaminophenyl)pyrido[2,3- 
d]pyrimidine. 

4-formylarain(>5-(3-bromophenyl)-7-^4-dimethylaminophenyl)pyrido(2,3- 
djpyrimidine, 

4-(methoxyacetyl)amino-5-(3-bromophenyI).7.(4.diethylaminophenyl)pyrido(2,3- 
djpyrimidine, 

4-trifluoroacetyiammo-5K3-bromophenyl)-7-{4-dimethyiaminophenyl)pyrido[2,3- 
djpyrimidine. 
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4-p€ntanoylamino-5-(3-bromophcnyl)-7-(4-dimethyiaminophcnyi)pyrido(2J- 
djpyrimidine. 

4-bcnzoylamino-5-(3-bromophenyI)-7-(4-dimcthylaminophcnyl)pyridof2,3- 
djpyrimidine, 

4-(N-BOC-glycyl)amino-5-(3-bromophenyi)-7-{4- 
dimethylaminophenyi)pyrido[2J-d]pyrimidine, 

4-(N-phthalimidylglycyl)amino-5-(3-bromophenyl)-7-(4- 
dimethyIaminophenyl)pyTido[2,3-d]pyrimidine, 

4.(ethoxycarbonyl)aiiiino-5-(3-bromophenyl).7-(4- 
dimethylaminophenyl)pyrido[2J-d]pyrimidine, 

4-(ethy laminocarbony l)aniino-5 -(3-broraopheny l>7-(4- 
dimethylaiiiinophenyl)pyrido[2,3-d]pyrimidine, 

4-allylamino-5-(3-bromophenyi)-7-(4-dimethylaminophenyl)pyrido[2,3- 
d]pyrimidine» 

4-(2-(N,N-dimethylamino)ethylamino)-5-(4.bromophenyl)-7-(4- 
dimethylaminophenyl) pyrido[2,3-d]pyrimidine, 

4-(4-(N,N-dimethylamino)butylamino)-5-(3-bromophenyI)-7-{^ 
dimethyIaminophenyl)pyrido[2,3-d]pyriinidine, 

4-{N-allyl-N-formylamino)-5-(4-dimethylaminophenyl)-7-{4- 
bromophcnyl)pyrido[2,3-d]pyrimidinc, 

4-diacetylamino-5-(p-dimethylaminophenyl)-7-(4- 
bromophenyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-<3-bromophcnyl)-7-(5-aiTaino-2-pyridyl)pyrido[2,3-d]pyrimidinc. 
4-araino-5-(3-bromophenyI)-7-(5-dimethylamino-2- 
pyridyl)pyrido[2,3-d]pyrimidme, 

4-amino-5-{3-bromophenyI)-7-(5-dimeihylaniino-2- 
pyra2inyI)pyrido{23-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(2-oxobenzoxazolin-6-yI)pyridof2J-d]pyrimidine, 
4.amino-5-{3-bromophenyl)-7-( 1 -methyl-2-oxoben2oxa2olin-6- 
yi)pyrido[2.3-d]pyrimidine. 
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4-amino-5-((5-chloro-2-(3-meihoxyphenyI}phenyi)methyl)-7-{4- 
dimethylaminophenyl)pyrido[2J-d]pyriinidine, 

4-amino-5-((thiophene-2-yl)methyI)-7.(4-diethylaminophenyl)pyrido[2,3- 
dlpyrimidine, 

4-amino-5-((lhiophene-3.yl)melhyl)-7-(4^iethylaminophenyI)pyrido[2,3- 
djpyrimidine, 

4-amino-5K(2-bromopheny0methyl)-7.(4Klimethylaminophenyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4-(N-fonnyNN-(2- 
methoxycthyl)amino)phenyl)p>Tidof2,3-djpyrimidine» 

4-amino-5-(3-bromophenyl)-7-(4-(N-(2-methoxyethyl)amino)phenyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-<3-bromophenyl)-7-(4-(N-methyl-N-((2- 
dimeihyiamino)ethyl)amino)phenyl)pyrido[2,3-d]pyrimidine, 
4-amino-5-(3-bromophenyl)-7-(4-(2- 

methoxy)acetylamino)ethyl)amino)phenyl)pyridof2.3-d]pyrimidinc, 

4-aniino-5K3-brDmophenyl)-7H:(4-formylamino)phenyl)pyrido[2,3-d]pyrimidine, 
4-ammo-5-(3-bTOTnophenyI)-7-(4-<2- 

(dimethylainino)acetylamino)phenyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophcnyl)-7-(4-(2-oxo-3-oxazolidinyl)phenyl)pyridor2,3- 
d]pyriniidine, 

4-amino-5-(3-bromophenyl)-7K6-(2-propyI)-3.pyridinyl)pyrido[2,3-d]pyriinidme, 

4-aniino-5-(3-broinophenyl)-7-<3-m«jhyI-4-pyrrolidinylphenyI)pyrido[23- 
d]pyrimidine, 

4-amino-5-(3-bromophenyI)-7-(6-imidazolylO-pyridinyi)pyrido[2J-dJpyrimid^ 
4-amino-5-phenylm«hyI-7-(4-diethylam!nophenyl)pyrido[2J-d)pyrimidine, 
4-amino-5-(2-(3-ainmopropynyI)phenyImeihyl).7-(4. 
diethylaniinophenyI)pyrido[2,3-d]pyrimidine, 

4-amino.5-(l-(3-bromophenyl)ethyl)-7-(4-diethylaininophenyl)pyrido[2.3- 
d]pyrimidine. 
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4-amino-5-(4-dimethylaminophenyl)-7.(4-bromophenyi)pyridof2.3-d)pyrimidine, 
4-amino-5-(2-furany])-7-(4-(N-morpholmyl)phcnyI)pyridof2J-dlpyrimidine. 
4-aminoo-{3-bromophenyl)-7-(2-dimeihy!amino-5-pyrimidinyl)pyrido[2,3- 
djpyrimidine. 

4-amino-5-(3-bromophenyl)-7-(4-(ureido)phenyl)pyrido[2.3-d]pyrimidine, 
4-amino-5-( 1 -phenylmethyI-3-piperidiny!)-7-(4- 
diethylaminophenyl)pyrido[2,3-d]pyrimidine, 

4-ammo-5-(3-bromophenyl)-7-(6-(3-inethyl-5-isoxazoly!)).3- 
pyridinyl)pyridof2,3-dIpyri!nidine, 

4-amino-5-(3-bromophenyl)-7-(6-chloroO-pyridinyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromopheny 1 )-7'-(6-methoxy-3 -pyridinyl)pyrido[2,3- 
d]pyrimidine, 

4-aniino-5-(3-bromophenyl)-7-(6-( 1 »2,4-triazol-4-y l)-3-pyridinyl)pyrido[2 J- " 
d]pyrimidine, 

4-ammo-5-{3-bromophenyl>7-(2-morpholmyl-5-pyrimidinyI)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(2-thiazolyl)-7-(4-pyiTolidinylphenyi)-pyrido[2,3-d]pyriraidine, 

4-amino-5-{3-bromophenyi)-7-(6-pyrazoIyl-3-pyridinyl))-pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4-{l-merhyl-ureido)phcnyl)-pyrido[2,3- 
djpyrimidine. 

4-amiiK)-5K3-bromophenyl)-7-(4-(N-methyI-N-(2-pyrimidinyl)amino)phenyi> 
pyrido[2,3-d]pyriniidine, 

4-amino-5-(3-bromophenyI)-7-(3-fluoro^(N-formyl-N-mcthylamino)phcnyl)- 
pyrido[2.3-d]pyritnidine, 

4-fonnylamino-5-(3-bromophenyl)-7-(3-fluoro-4-(N-formyl-N- 
methylainino)phenyl>pyrido[2J-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-{4-(N-methyl-N-methylsulfonylaraino)- 
phenyt)pyrido[2,3-dJpyrimidine, 
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4-amino-5-(3-bromophenyl)-7-(6-(N-methyl-N-methylsulfonylammo)-3- 
pyridiny I )py rido[2.3 -d]py rimidine, 

4-amino-5-(3-bromophenyl)-7-(l-methyI-5-indolinyl)pyrido[2J-dIpyrimidine, 
4-amino-5-(3-bromophenyl)-7-(l-nieihyl-5-benzimida2oly])pyrido[2,3- 
dlpyrimidine. 

4-ainino-S-(3-bromophenyl)-7-(6-dimethylamino-3-pyrida7jnyl)pyrido[2,3- 
d]pyriniidine, 

4-amino-5-(3broinophenyl)-7-(6-morpholinyl-3-pyridazinyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-pyiTolidinyI-3-pyridazinyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyI)-7-(5-morphonnyl-2-pyrazinyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-<3-bromophenyl)-7-(5-(N-(2-methoxyethyl)-N-methylamino)-2- 
pyrazinyI)pyrido[2,3-dlpyrimidine, 

4-amino-5-<3-bromophenyJ)-7-(4-(morpholinylmethyl)-phenyI)pyrido[2,3- 
djpyrimidine, 

4-aminoo-(3-bromophenyl)'7-(5-(N,N-bis(2-methoxyethyl)amino)-2- 
pyridinyI)pyrido[2,3-d]pyrimidme, 

4-ainino-5-(3-bromophenyl)-7-(4-(iinidazolylmethyI)-phenyl)pyrido[2,3- 
d]pyrin]idine, 

4-aininoo-(3-bromophenyl>7-{5-(l -morpholinyl)-2-pyridinyl)pyrido[2,3- 
djpyrimidine, ' 

4-amino-5-{3-bromopheny!)-7-(4-((dimethyIamino)methyl)-phenyl)pyrido[2,3- 
djpyrimidine. 

4-amino-5-(3-bromophenyl)-7-(5-(4-hydroxy-l-piperidinyl)-2- 
pyridinyI)pyrido[2,3-d]pyrimidine. 

4-ainino-5-(3-bromophenyl)-7-(5-(N-fomiyl-N-methylamino)-2- 
pyridinyl)pyrido[2,3-dJpyrimidine. 
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4-amino-5-(3-bromophenyl)-7-(5-(2-propenyJ)-2-pyridinyl)pyrido[2.j- 
d]pyrimidine. 

4-amino-5-(3-bromophenyI)-7-(3-(2-jnethoxyethyl)-2-oxo.6- 
benzoxa2olyi)pyrtdo[2J-d)pyrimidine. 

4-amino-5-(3-bromophenyl)-7-(4-(l.(N-f6nnylamino)-ethyl)phenyl)pyrido[2,3- 
djpyrimidine, 

4-(methylainino)-5-(3-bromophenyl>.7-(4-diinethyIaminophenyI)pyrido[2J- 
d]pyrimidtne hydrochloride; 

4-(2-methoxyethylamino)-5-{3-broinophenyl)-7-{4- 
d!methylaminophenyl)pyrido[2,3^Jpyrimidinc hydrochloride; 

4-ainino-5-{3-bromophenylH-(4-(t-mcthyI.2-imida2olyl)phenyl)pyrido[2.3- 
d]pyrimidine trihydrochioride; 

4-ammo-5-(3-bromophenyl>7-(4-(aminomethyl)pheny1)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(2-bromo-4-(dimethyIainino)phenyl)pyrido[2^- 
d]pyrimidine, 

4-ainino-5-(3-bromophenyl)-7-{4-(dimethylaminoethyl)phenyl)pyrido[2,3- 
djpyrimidine, 

4-ainino-5-(3-broinophenyl)-7-(4-(3-(dimethylamino)propynyl)phcnyl)pyrido[2,3- 
djpyrimidinc, 

4-amino-5-(3-bromophenyl)-7-(4-(3-aminoO-mcthylbutynyl)phenyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4-diinethylphosphonatophenyl)pyridof2J- 
d]pyrimidine, • 

4-amino-5-(3-bromophenyl).7K4K3-(methoxypropynyl)pyrido[2,3-dlpyTimidme, 
4-amino-5-(3-bromophenyl)-7-(4-carboxyphenyl)pyridof2,3-dlpyrimidine, 

4-ainmo-5-(3-bromophenyl)-7-(4-methyi-3-oxo-2H-4H-pyrido[3.2-b]-I.4-oxazin- 
7-yl)pyrido[2,3-d]pyrimidine, 

4.amino-5-{3-bromophenyl)-7-(4-(2-{dimethylamino)elhyl)-3-oxo-2H-4H- 
pyrido[3,2-b]-l,4-oxazin-7-yl)pyridof2.3-dJpyrimid!ne, 
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4-amino-5-(3-bromophenyl)-7-(2,3-dihydro-3-(dimethylaminoeihyl)-2- 
oxobenzoxa2oI-6-yl)pyrido[2,3-d]pyrimidme. 

4-amino-5-(3-bromophenyI)-7-(4-methyl-3-oxo-2H-4H-benzo-l,4-oxazin-7- 
yOpyridof 2.3 -d]pyrimidine, 

4-ammo-5-(3-bromophenyl)-7.(2:2,4-trimeihyI-3-oxo-2H-4H-benzo-l,4-oxazin-7- 
y!)pyrido[2.3-dlpyrimidine, 

4-amino-5-cycIohexy i-7<4<2-<iimethylamino>ethyl)-2H-41 l-benzoO-oxo- 1 ,4- 
oxazin-7-yl)pyrido[2,3-dJpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(5-( 1 -methyleihyl)-2-pyridyl)pyrido(2,3- 
dlpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(5-piperidin- 1 -ylpyrid-2-y l)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(l-(4-bromophenyl)ethyl)-7-<6-morpholinylpyrid-3-yl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4-((N-fonnylamino)meihyl)phenyl)pyrido[2»3- 
d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4-(l-methyl-l.(N-methylamino)ethyl)phenyl)- 
pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-{4-( 1 -(dimclhylamino)- 1 - 
methyielhyl)phenyl)pyrido[23-d]pyrimidine» 

4-amino-5-(3-bromophenyl)-7-(N-acetyl-5-indolinyI)pyrido[2.3-d]pyrimidine, 
4-amino-5-cycIohexyl-7-(6-chloro-3-pyridyl)pyrido[2.3-d]pyrimjdine, 
4.amino-5-{ 1 -(2-bromophenyl)ethyl)-7-(6-diethyiamino-3 -pyridyl)pyridof2^- 
d]pyrimidine, 

4-amino-5-( I -(2-bromophenyl)cthyl>-7-(6-morpholmyl-3-pyridyl)pyridor2,3- 
djpyrimidine, 

4-amino-5-( 1 -(2-bromopheny l)ethyl)-7-(4-(N-methyl-N-fonny l)amino)- 
phcnyl)pyrido[2,3-d]pyrimidine. 

4-amino-5-cyclohexyl-7-(6-morpholinyl-3-pyridyI)pyrido[2.3-d]pyrimidine, 
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4-amino-5-((2-bromophenyl)mcthyl)-7.(6-morpholinyl-3-pyridyi)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(4-ietrahydropyranyl)-7.(6-morphoiinyU3-pyridyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5.cyclohexyl-7-(6-dimethylamino-3-pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(l-ethylpropyl)-7-(6-dimethylaminch3-pyridyl)pyrido[2J-d]pyrimidine 

4-amino-5-cyclopemyl-7-(6-moipholinyI-3-pyridyl)pyrido[2J-d]pyrimidine, 

4-amino-5-cyciohexyl-7-(2-chloro-3-pyridyl)pyrido[23-d]pyrimidine. 

4-amino-5-{3,5-dime%lcyclohcxyl)-7-(6-dimethylamino.3-pyridyI)pyrido[2,3- 
d]pyrimidinc, 

4-amino-5-((N-(ben2yIoxycarbonyl)-4-piperidinyl)methyl)-7-(6-morpholinyl.3- 
pyridy l)py rido [2,3-d]pyTifnidine, 

4-amino-5-cyciohexy!-7-(6-bromo-3-pyridyl)pyrido[2,3-d]pyrimidine, 
4-ainino-5-cyclohexyi-7-<3-cyanophenyl)pyrido[2,3-d|pyrimidine, 
4-amino-5-( I •(2-bromophenyl)€thy I)-7-(6-dimethylamino-3- 
pyridazinyl)pyrido(2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyi)-7-(6-imida2oIyl-3-pyridazinyl)pyrido[2»3- 
d]pyrimidine, 

4-amino-5-(3-bromophenyl>7-(6-(a2acycloheptanyl)-3-pyridazinyi)pyrido[2,3- 
d]pyrimidine, 

4.amino-5-(3-bromophenyl)-7-(6-(N-meihyl-N-(l-ineihylethyl))amino)-3- 
pyrida2inyl)pyrido[2,3-d]pyrimidine, 

4-ammo-5-(l-(2-bromophenyl)ethyl)-7-(6-morpholinyIO-pyrida2inyI)pyrido(2,3- 
d]pyrimidine, 

4-amino-5-cyclohcxyl-7-(6-(4.acetylpipera2inyI)0-pyridyI)pyrido[23- 
djpyrimidine, 

4-amino-5-cyclohexyI-7-(6-(4-acetyI-K4-diazacycloheptanyl)-3- 
pyridyl)pyridof2,3-d]p>Timidine» 

4-amino-5-cyclohexyl-7-(6-(4.meihyI-1.4^ia2acycloheptanyI)-3- 
pyridyl)pyrido[2,3-d]pyrimidinc. 
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4.aminoo-cyclohexyl-7-(6.(N-methy}-N-(2-(2-pyridyl)eihyl)amino).3- 
pyridyl)pyrido[2.3-d]pyrimidine. 

4-amino-5-cyclohexyl-7-(6-2-(N-(N\N'-dimeihylaminoelhyI)-N-methylamino)0- 
pyridyl)pyndo[2,3-d]pyrimidine, 

4-amino-5-cyclohexyl-7-(6-a2eiidinyI-3-pyridyl)pyrido[2,3-d]pyrimidine, 
4-amino-5-cyciohexyi-7-{6-(3-(N- 

methylacetamido)pyrrolidinyl)pyridyi)pyricio[2,3-d]pyrimidine, 

4-amino-5-cyclohexyI-7-(6-(3-(formamido)pyrTolidinyl)pyridyl)pyrido[2,3- 
djpyrimidinc. 

4-amino-5-cyclohexy!-7-(4-oxo-i-phenyl-l,3,8-tria2aspiro(4.5[decan-8- 
yl)pyrido[2,3-dlpyrimidine, 

4-amino-5-cyciohexyl-7-(6-<2-methoxymethyl)pyrrolidin-l-yl)pyridyt)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-cyclohexyl-7-(6KN-methoxyethyl-N-propyiamino)pyridyJ)pyridot2,3- 
d]pyrimidine, 

4.amino.5-cyclohexyI-7-(N-m€thyl-N-(2,2-dimeihoxyethyl)amino)pyrido[2,3- 
d]pyrimidme, 

4-amino-5-cyclohexyl-7-(6-(4-(dimethylamino)piperidinyJ)pyridyI)pyrido[2,3- 
d]pyrimidi!ie, 

4-amino.5K:yclohexyl-7.(6-(4.{aminc>carbonyl))piperidinyl)pyridyl)pyrido(2,3- 
d]pyrimidine, 

4.amino-5.cyclohexyl-7-(N-methyl-N-(3-(diethylamino)propyl)aminopyrid-3- 
yI)pyrido(2,3-d]pyriinidine, 

4-amin(>-5<ycIohexyI-7-(6-(N-meihyl-N-(4-pyridyI)ethylamino)pyrid-3- 
yl)pyrido[2,3-d]pyrimidine, 

4-amino-5-cyciohexyl-7-(6-(N-methyI-N-(3-pyridyimethylammo)pyrid.3- 
yi)pyrido[2.3-d]pyrimidine, 

4-amino-5-( 1 -(2-bromophenyl)ethy l)-7-( 1 -methy i-5-indolyl)pyrido[2,3 - 
dlpyrimidine, 
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4-amino-5-( I •(2-bromophenyl)elhyl)-7-( 1 -methyl-2 J.dioxo-5-indolyl)pyrido(2J- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(3-fluoro-4-( 1 -morpholinyl)phcnyi)pyridof2.3- 
dlpyrimidine. 

4-amino-5-(3-bromophenyl)-7-(4-hydroxyO-nitrophenyl)pyrido[2,3-d]pyrimidine, 
4-ainino-5-(3-bromophenyl)-7-(6-(4,4-ethylcncdioxypiperidinyl)-3- 
pyridyI)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(4-oxopiperidinyl)-3-pyridyI)pyrido[2J- 
d]pyrimidine, 

4.amino-5-(3-bromophcnyl)-7-(6-(4-formylpipera2inyl)-3-pyridyl)pyrido[2.3- 
d]pyriniidine, 

4.amino-5-(3-bromophenyl)-7-(6-(4-inethylpiperazinyl)-3-pyridyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-brom6phenyl)-7-(6-thiomorpholinyl-3-pyridyl)pyrido[2,3- 
dlpyrimidin; 

4-amino-5-(3-bromophenyl)-7-(6-(4,4-dioxothiomorphoiinyI)-3- 
pyridyl)pyrido(2,3-d]pyrimidinc, 

4-amino-5-(2-bromophenyl)-7-(6-morpholinyl-3-pyridyl)pyridor2,3-d]pyrimidine. 
4-amino-5-(3-bromch4-methoxyphenyI)-7-(6-morpholinyl-3-pyridyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(4-bromophenyl)-7-(6-raorpholinyl-3-pyridyl)pyrido|2,3-d]pyriinidine. 
4-amino-5-(3<hlorophenyl)-7-{6-morphonnyIO-pyridyl)pyrido[2,3-dlpyrimidine, 
4-amino-5-(3-bromophcnyl)-7-(5-chloro-6-iTiorpholinyl-3-pyridyl)pyrido[2^- 
d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(N-oxidomorphoIinyl)-3-pyridyl)pyrido[2.3- 
djpyrimidine, 

4-amino-5-{3-brotnophenyI>.7-(6-(N-(2-hydroxyethoxyelhyl)amino)-3- 
pyridy!)pyrido[2,3-d]pyrimidine, 

4-amtno-5-<3-bromophcnyl)-7-(6-(N.(2-hydroxyelhoxyelhyl)-N-formylamino)0 
pyridyl)pyrido[2,3-d]pyrimidine, 
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4-amino-5-(3-bromophenyl).7-(6-CN-(2-hydroxyeihoxyeihyI)-3-pyridy!-N- 
oxide)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(3-hydroxy}morpholinyl)-3-pyridyl}pyrido[2J- 
d]pyrimidine, 

l-(5-(4-aminoo-(3-bromophenyl)pyrido[2.3-d)pyrimidin-7-yl)-2-pyridyl)- 
pipendme-4-phosphate, disodium salt; 

4-amino-5-{3-brornophenyi)-7-(4-methylcnylpiperidinyl)-3-pyridyl)pyrido[2,3- 
d]pyrtnriidine, 

4-amino-5-(3-bromophenyl)-7-(4-hydroxy-4-(hydroxymcthyl)pipcridinyl)-3- 
pyridyl)pyrido[2J-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-{4,4-cthylenedioxypiperidinyl)-3- 
pyridyl)pyrido[2J-dlpyrimidine. 

4-ammo-5-cyclohexyI-7-(6-(4.ox(>-piperidinyI)-3-pyridyl)pyrido[2,3-dlpyrimidinc. 

4-amino-5-cycIohexyJ-7<6-{4-methylenyIpiperidinyl)-3-pyridyI)pyrido[2,3- 
djpyrimidine, 

4-N-(iminomethyl)amino-5-cyclohexyl-7-(6-dimethylaminoO-pyridyl)p>Tido[2,3- 
d]p>Tiinidine. 

4-allyIamino-5-(4-bromophenyl)-7-(4-dimeihylammophenyl)pyrido[2J- 
djpyrimidine, 

4-amino-5-(3-bromophenyI)-7-(6-(4-hydroxypiperdinyl)-3-pyridyi)pyrido[2.3- 
djpyrimidine, 

4-araino-5-(cyclohexyI).7-(6-(4Aethylenedioxypiperidinyl)-3-pyridyl)pyrido[2,3- 
djpyrimidine, 

4-amino.5-{3-bromophenyl)-7-(2-morphoIinyl-5-ihiazoIyl)pyrido[2,3- 
d]pyrimidine, 

4-{N-(2J-dihydroxypropyl)amirio)-5-<3-bromophenyl)-7.(6-morpholinyl-3- 
pyridinyl)pyrido[2,3-d]pyrimidine, 

4KN-(3-morpholinylpropyI)amino)-5-{3-brornophcnyl)-7-(6-morpholinyl-3- 
pyridinyl)pyrido[2J-dlpyriinidine, 
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4-<N^(2-(4-imida2oIyl)ethyl)araino)o-(3-bromophenyl)-7-(6-morpholinylO- 
pyridinyl)pyrido[2,3-dJpyrimidine, 

4-(N-(3-carboxypropyl)ainino)-5-{3-bromophenyl).7-(6-morpholiny|.3- 
pyridinyl)pyrido[2.3-dlpynmidine. 

(S)-4-amino-5-(3-bromophenyi)-7-(6-(0-meihyl-2-hydroxymethylpyrrolidinyl>3- 
pyridinyl)pyrido[2,3-d]pyrimidine, 

(SH-amino-5-(3-bromophenyi)-7-(6-(2-hydroxymethylpyiTOlidinyl)-3- 
pyridinyi)pyrido[2,3-dlpyrimidine, 

4-amino-5-(2-bromophcnyI)-7.(6-(4-hydroxypiperidinyi)-3-pyridmyi)pyrido[2,3- 
d]pyrimidine, 

4-aminoo-(4-fluorophcny!).7-(6-(4,4-ethylenedioxypiperidinyI)-3- 
pyridinyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(2-bromophenyl)-7-(6-(4-hydroxypiperidinyl)-3-pyridazyI)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(3-bromophenyl>7-(6-(4,4-ethylenedioxypiperidinyl)-3- 
pyridazyI)pyrido[2.3-d]pyrimidine, 

4-amino-5-(3-broinophenyl)-7-(2-morphoIinyl-4-lhia2oIyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(N-methylO-indoiyl)-7-(6-morphoIinyi-3-pyridinyi)pyrido[2^- 
djpyrimidine, 

4-amino-5-(j-bromopheny])-7-{6-(4-ethoxyiminopipcridinyl)-3- 
pyridinyI)pyridof2,3-dlpyrimidine, 

4-ammo-5-(3-bromophenyI>7-(6-(4-ethoxycarbonylmelhoxyinunopiperidinyl>3^ 
pyridinyl)pyrido[2,3-d|pyrimidine, 

4-amino.5-(3-bromophenyIHK-6-(4-oxopiperidinyl)-3-pyTidaanyll)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7K6-<4-morpholinyliminopiperidinyl )-3- 
pyridazinyil)pyrido[2J-d]pyrimidine, 

4.amino-5-{3-bromophcnyl)-7-(M( 1 S.4S)-2-oxa-5-a2abicycIof2.2. 1 lheptan-5-yl)-3- 
pyridazyl)pyrido[2,3-d]pyrimidine. 
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4-amino-5-(3-bromophenyl)-7-(6-(4.methoxyiminopipcridinyl )-3- 
pyridazinyll)pyrido[2.3-d]pyrimidine, 

4-amiiio-5-(3-bromophenyi).7-(6-phenylmethoxyO-pyrida2inyIl)pyrido[2J-d]pyrim 

4-amino-5-(3-bromophenyi)-7-(6-(4-methoxypiperidinyl).3-pyridyl)pyridoI2,3- 
5 d]pyrimidine, 

4-amino.5-(3.bromophenyl)-7-(6-(4-(4-tetrahydropyraiiyioxy)iminopiperidinyl )-3- 
pyridazinylI)pyrido[2J-d]pyrimidme, 

4-amino-5K3-bromophenyl)-7-(6.isobutoxy-3.pyridazinyi)pyrido[2J-d]pyrimidine. 

4-amino-5-(3.bromophenyI)-7-(6^4H>^-methylpiperazinyl)iminopiperidinyl)-3- 
1 0 pyrida2inyll)pyrido[2,3-dJpyrimidine, 

4-amino-5-(3-bromophenyI>7-(6-(4-tetrahydropyranyIoxy)0-pyrida2inyiI)pyrido[2.3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-morphoiinyleihoxy-3-pyridazinyll)pyrido[2J- 
d]pyrimidme, 

15 4-amino.5-(3-bromophenyl).7K6-{4.ethoxypiperidiny!)0.pyrida2inyn)pyridoP^ 
djpyrimidine, 

4.amino-5-(3-bromophcnyl>7-(6-(4-(2-cthoxyethoxy)piperidinyl)-3- 
pyridazinyH)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(4-(4-tetrapyranyloxyethyl)piperidmyl)-3- 
20 pyridazinylI)pyrido[2,3-d)pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(3-(R)-tetrahydrofuranyioxy)piperidinyl)-3- ' 
pyridazinylI)pyrido[2J-d]pyrimidine, 

4-amino-5-(3-bramophenyi>7.(6-K3-(S)-tetrahydrofuranyloxy)pipcridinyl)-3- 
pyridazinylI)pyrido[2,3-d]pyrimidine, 

25 4-amino-5-(3-bromophenyl)-7.<6-{trans-3-ethoxy.4.hydroxy)pyrroiidinyl)-3- 
pyridazinyll)pyrido[2,3-d]pyrimidine, 

4-ainino-5-(3-bromophenyl)-7-(6-(cis-3-ethoxy-4-hydroxy)pyrrolidmyI)-3- 
pyridazinylI)pyrido[2.3-dJpyrimidine, 

4-aniiiioo-(3-bromophenyl)-7-(6-(trans-3-cihoxy-4.hydroxy)pyrrolidinyl)-3- 
30 pyridyI)pyrido[2,3-d]pyrimidine, 
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4-amino-5-(3-bromophenyl)-7-(6-(trans-3.4-bis-€thoxy)pyiTolidinyi)-3- 
pyridazinyll)pyrido[2.3-d]pyrimidine. 

4-aminoo-(3-bromophenyl)-7-(6-(irans-3.4-bis-cthoxy)pyiTolidinyl)-3-pyridyl)pyrido[2J- 
dlpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(cis0.4-bis-eihoxy)pyiTolidinyl)-3-pyridyl)pyr!do[2,3- 
d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-{6-(cis-3,4-bis-eihoxy)pyrrolidinyl>3- 
pyridazinyll)pyrido[2,3-d]pyrimidinc, 

4-ainino-5-(3-bromophenyI)-7-(6-(cis-3-€thoxy-4-hydroxy)pyrrolidinyl)-3- 
pyridyI)pyridof2»3-dlpyriniidine, 

4-amino-5-(3-bromophcnyl)-7-(6-(cis-3-amino-4-hydroxy)pyrroiidinyl)-3- 
pyrida2inyll)pyrido[2,3-d]pyrimjdine. 

4-amino-5-(3-bromophcnyl)-7-(6-(cis-3-ainino-4-hydroxy)pyrroUdinyl)-3- 
pyridy!)p)Tidof2,3-d]pyrimidine, 

4-amino-5-(2.pyridyi)-7-(6-(l,4^iioxa-8-azaspiro[4.5]decan-8-yl)0.pyridy!)pyri^^ 
d]pyrimidine, 

4-ammo-5-(2J-dichlorophcnyl>7-(6-moipholinylO-pyridyl)pyridof2^-dlpyrimi 
4-amino-5K2-pyridyI)-7-<6-morphoiinylO-pyridyl)pyrido(2,3-dlpyrimidine. 
4-amino-5-(2-ethoxyphenyl)-7-(6-( 1 ,4-dioxa-8-azaspiro[4.5]dccan-8-yI)-3- 
pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(2-bromo-5-eihoxyphenyl)-7-(6-inorphoimyi-3-pyridyl)pyrido[23- 
d]pyrimidine, 

4-anuno-5-(2,5-dichIorophenylHK6-morpholinylO-pyridy!)pyrido[2JHi]pyritni 

4-araino-5-(2,5-dimethylphenyI)-7-(6-morpholinyl-3-pyridyl)pyrido[2,3-d]p>Timidn^ 

4-amino-5-{3-fluoropheny0-7K6-morpholinyl-3-pyridyl)pyrido(2,3-d]pyrimidine, 

4.aiTuno-5-(3-trifluoromethylphenyl)-7-(6-morpholinyl-3-pyridyl)pyrido[2,3- 
d]pyrimidine, 

4-amino-5-(3-fluoro-5-trifluoromethylphenyl)-7-(6-(l,4-dioxa-8-azaspiro[4.5]decan-8-yl)- 
3-pyridyl)pyridol2,3-d)pyrimidine, 
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4-amino-5-(3.5-diclorophcnyl)-7-(6-(l,4-dioxa-8-azaspirof4.51decan-8-yI)-3- 
p>ridyl)p>Tido[2,3-<l]pyrimidine. 

4-amino-5-(3-broniophenyi)-7-(6-( 1 .5-dioxa-9-azaspiro[5.5 lundecan-9-yI)-3- 
pyridazinyH)pyrido[2J-dIpyrimidine, 
5 4-amino-5-(4-bromo-2-thieny!)-7-(6-( ! ,4-dioxa-8-azaspiro[4.5]decan-8-yI)-3- 
pyridyl)pyrido[2J-d]pyriinidine, 

4-amino-5-(3-broraophenyI)-7-(6-(4-tertbutyl)piperidinyI-3-pyridazinyll)pyrido[2,3- 
d]pyrtinidine, 

4-amino-5-(3-bromophenyI)-7-(6-(4-N-formyl)piperidinyl-3-pyridazinyll)pyrido[2,3- 
10 djpyrimidine, 

4-am!no-5-(3-bromo-24hienyl)-7-(6-(4,4-ethylenedioxypipcridinyI).3-pyridyl)pyrido[2 
d]pyrimidine, 

4-amino-5-(3-cyanophenyl)-7-(6-morphoiinyIO-pyridazinyll)pyrido[2,3-d]pyrirnidinc, 
4-amino-5-(3-Bn)mophenyi)-7-(6-(S-0-eihyl-2-hydroxyincthyipyrrolidinyl>3- 
15 pyridazinyU)pyrido[2,3, 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-((2S.3S)-2,3-dimelhyl-U4-dioxa-8-azaspiro[4.5]decan- 
8-yl)-3-pyridazinyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-broinophenyl)-7-(6-(4,4-(cis-I,2-dioxycyclopcntyl)piperidinyl)-3- 
iO pyridazinyi)pyrido[2,3 -djpyrimidine, 

4-ainino-5-{3-bromophenyl)-7-(6-(4-acctyl-1-oxa-4,8-diazaspiro[4.5]decan-8-yl)-3- 
pyrida2inyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromopheny l).7-(6-((2R3R)-2,3-bis(methoxymeihyl>. 1 ,4-dioxa-8- 
azaspiro[4.5]decan-8-yl>.3-pyridazinyl)pyrido[2J-d]pyrimidine, 
15 4-ainino-5-(3-bromophenyl)-7.C6-(4,4-(cis-3,4-dioxy-oxacyclopentyl)piperidinyI)o- 
pyridazinyl)pyrido[2»3-d]pyrimidine, 

4-ainino-5-{3-bromophenyl)-7-(6-(3-methoxy-L5-dioxa-9-azaspiro[5.5]undecan-9-yl)-3- 
pyridazinyl)pyrido[2,3-d]pyrim!dine, 

4-aminc>-S-(3-bromophenyl)-7-(6-(l,5-dioxa-3-hydroxymeihyl-9-a2aspiro[5.5]undecan-9- 
0 yI>-3-pyridazinyl)pyrido[2J-d]pyrimidine, 
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4-amino-5 -(3-bromopheny l)-7-(6-( 1,7.1 4-trioxa- 1 1 -azadispiro[4.2.5.2]peniadecan- 1 ! -yl). 

3- p\Tida2inyl)pyridof2.3-d]pyrimidine, 

4- amino-5-(4-tetrahydropyranyl)-7-(6-rnorpholinyl-3-pyridazinyH)pyrido[2.3- 
d]pyriniidine» 

4-amino-5-(3-bromophenyI)-7-(6-(4-inoipholinyIiminopiperidinyl )-3-pyridyl)pyridof2,3- 
d]pyrimidine. 

4-amino-5-(3-bromopheny!)-7.(6-(4-(N-incthylpipera2inyl)inunopiperidinyl )-3- 
pyridyl)pyrido[2,3-d]pyrimidine, 

4.amino-5-(3-bromopheny l)-7-(6-(4-{ 1 ,2,4.triazol- 1 -yl)iminopiperidmy 1 )-3- 
pyridyl)pyrido[2,3-d]pyrimidine, 

4.amino-5-(3-indolyl)-7-(6-morpholinyl-3-pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(5-indolyl)-7-(6-tnorphoiinyl-3-pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophcnyl)-7-(6-(4-ethylpiperidinyicarboxylate)-3-pyridyl)pyri 
d]pyrimidme, 

4-amin<>5.(3-broraophenyl).7-(2-phenylmethyl-3(2H>-pyridazinone-6-yl)pyrido[2.3- 
d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7<6-(4-(morpholinylcarboxamidc)p!pcridinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine, 

4-aminc>-5-(3-bromophcnyI)-7-(6-(4-(N-morpholinyIaminocarboxamide)piperidinyl)-3- 
pyridyl)pyrido[2,3-d]pyriinidine, 

4-amino-5-(3-bromophenyi)-7-(6-(4-(N,N-dime%lainmocarboxamide)pi 
pyridyl)pyrido[2,3-d]pyrimidine, 

4-amin<>-5-(3-bromophenyl)-7-(6-{4-(N.methyl-N-mcthoxycthylcarboxamide)^^ 

3- pyridyl)pyrido(2,3-d]pyrimidine, 

4- amino-5-(4Kiumolyl)-7-(6-morpholinyl-3-pyridyl)pyrido[2,3-dJpyrim!dine, 

4-amino-5-(3-bromophcnyl)-7.(6-(4-(N-mcthoxyethyIcarboxaniide)piperidinyl).3- 
pyridyl)pyrido[2 J -d]pyrimidine, 

4-ainino-5-(3-bromophenyl)-7-{6-(4*hydroxymethylpiperidinyl)-3-pyridyl)pyridot2,3- 
djpyrimidine. 
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4-aminoo-(2-bromophcnyl)-7-(6-(I.4-dioxa-8-a2aspiro[4.5]dccan-8-yl>-3. 
pyridyi)pyrido[2,3-d |pyrimidine. 

4-aminc>-5-(2-bromophenyl)-7-(6-(4-hydroxypiperidinyJ>3-pyridyl)pyrido[2,3- 
d]pyrimidtne, 

4-amino-5-(3-bromophenyl)-7-(6.(4-N-acetylpipei^inyl)-3-pyridyl)pyrido[2,3- 
djpynmidine, 

4-amino-5-(3-bromophenyl)-7-(6K4-cyanopiperidinyl>3-pyridyl)pyrido[2,3KJJpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6~(4-N-{4-fluorophenyl)piperazinyl)o-pyridyl)^^^ 
djpyrimidine, 

4-amino-5-(4-fluoropheny])-7-(6-morpholmyl-3-pyridyl)pyrido[2,3-dJpyrimidine, 

4-ainino-5-(3-bromophenyl)-7-(4-morpholinylbenzenesulfonamide)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl>-7-{4-N- 1 ,4-dioxa-8-azaspiro[4.5]decan-8- 
ylbenzenesulfonamide)pyrido[2,3-d]pyrimidine, 

4-amino-5.(3-bromophenyl)-7-(4-N-cyclopropyibenzenesulfonamide)pyrido[2,3- 
djpyrimidine, 

4-aminc>-5-(3-bromophcnyI).7-(4-piperidinebenzenesuIfonamide)pyrido[2,3-d]pyrimidiM 

4-amino-5-(3-bromophenyI).7-(4-<4-cyanopiperidine)bcn2cnesulfonamide)pyrido[23- 
d]pyrimidine, 

4.amino-5<3-bromophenyl)-7-(4-NH:yclopropyrmethylbenzcnesulfonamide)p>Tido[2J 
djpyrimidine, 

4-amino-5-(3-bromophenyl).7-(4-N,N-dimethylaminobcnzencsulfonamide)pyri 
djpyrimidine, 

4-amino-5-(3-bromophenyl).7-(4-N-(S)-2- 

hydroxymeihylpyrrolidineben2enesulfonamide)pyrido[2,3-dlpyrimidine. 

4-amino-5-(3-bromophenyl)-7-(4-(4-hydroxypipcridine)benzenesuJfonamidc)pyridoI2,3- 
djpyrimidine, 

4-aniino-5-{3-bromophenyl)-7-(4-{cis-3,5- 

dimcthylmorphoIinyl)benzenesulfonamidc)pyrido[2,3-d]pyrimidine. 
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4-amino-5-(j-bromophenyl)-7-(3-nuoro-4-ihiomorpholinylphenyIjpyrido[2,3- 
d Ipyrimidinc. 

4-amino-5-(4.tluorophenyl)-7-(6Kthiomorpholinyl)-3-pyridyl)pyrido[2,3-d]pyrimidin^^ 

4-amjnoo-(4-fluorophenyl)-7-(6-(4,4-dioxothiomorpholinyi)-3-pyridyI)pyrido[2,3- 
djpyrimidine, 

4-methoxy-5K3-bromophenyI)-7-(6-moipholinyl-3-pyridyl)pyrido[2J.d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(4-(4-dioxa-8-azaspiro[4.5]decan-8- 

ylcarboxamide)phenyl)pyrido[2J-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7.(4-(N-cyclopropylcarboxamide)phenyl)pyrido[2J- 
d]p>Timidine» 

4-amino.5-(3-bromophenyl)-7-(4-(morpholinyIcarboxamide)phenyi)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7<6-N-cyclopropyIaininoO-pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-{4-{4-hydroxypiperidinyicarboxamide)phenyi)p>Tido[2 
d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-{6-(S)-hydroxymethylpyrroIidinyJ-3- 
pyridazinyU)pyrido[2,3-d]pyrimidine, 

4.amino-5-(3-bromophenyl)-7-(6-(4-(2-ethoxyethoxy)piperidinyl).3-pyridyI)pyrido[2.3- 
djpyrimidihe, 

4-amino-5-(3-bromophenyl)-7-(6-hexahydropyriinidine )-3-pyridyl)pyrido[2,3- 
d]pyrimidine, 

4-ainino-5-(4,4-difluorocycIohxeyi).7-{6-( 1 ,4-dioxa-8-azaspiro[4.5]decan-8-yl)-3- 
pyridyl)pyridor2,3-d]pyriinidinc, 

4-amino-5-(3-bromophenyI).7-{6-(S)-2-ethoxyeihoxypyrrolidinyI)-3-pyridyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyI).7-<6-(R)-2-ethoxyeihoxypyrroIidinyI)-3- 
pyndyl)pyrido[2,3-d]pyriniidinc, 

4-amino-5-{3-bromophenyl)-7-(6Kcis-3,4-dihydroxypyroUdinyI)-3.pyridyl)pyrido[2J- 
djpyrimidine. 
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10 


20 


4-amino-5-(3-bromophenyI)-7-(6-((3aR.6aS)-2.oxo-tetrahydro-3aH-[1.3Jdioxolo[4,5- 
c]pyrroI-5-yl)-3-pyridyi)pyrido[2.3-dJpyrimidme, 

4.aminoo-{3-bromophenyl)-7-{6-(cis-2J-dihydroxypyrroiidinyl>3- 
pyridazinyil)pyridor2,3-d]pyrimidine, 

5 4-amino-5-(3-bromophenyl)-7K6-(S,R-2-hydroxymethyI-4-hydroxypyrToIidinyI)-3- 
pyridy l)pyrido[2 J -djpyrimidine, 

15 '^-amino-5-(3-b^omophenyl^7-<6-{R-2-hydroxymelhyI-4-py^rolidinyl)-3. 

pyrida2inyU)pyrido[2,3-d)pyrimidme, 

4.amino.5-{3-bromophenyl)-7-(6-{( I S,4S).2.oxao-azabicyclo[2.2. 1 Jhepian-5-yl)-3. 
10 pyridyi)pyrido[2,3-djpyrimidine, 

4-amino-5K3-bromophcnyl)-7<6-(2-imidizoIidone-l-yl)0-pyridyl)pyrido[2,3. 
djpyrimidine, 

4-amino-5-(lJ-dimethylO-butenyl)-7-(6-morpholinyl-3.pyridyl)pyridor2J-d^^^ 

25 '^-amino-5-<3-bromopheny0.7-(6-(2.4-dioxo.(IH,3H)-quinazolin-3-yl)-3- 
1 5 pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-<6<arboxamideO-pyrida2inyII)pyrido[2,3-d]pyrim!dine, 

4-amino-5K3-bromophenyl)-7K6-morpho!mylcarboxaniide-3-pyridazinyll)pyrido[2^. 
d]pyrimidine, 

4-ammo-5.(3-bromophenyJ)-7-(6-methoxy-5-pyridazinyil)pyrido[23-d]pyrimidin^^ 

20 4.ammo-5-(3-bromophenyl)-7-<6-N.N-dieihoxycthylamino0.pyridazinylJ)pyri 
35 d]pyrimidine, 

4.amino-5K3-bromophenyI>7K6K4^thoxymethyipiperidinyl>-3-pyridaanyll)^^ 
djpyrimidine, 

4.amino.5.(3-bromophenyI>7-(6K4^4.teti^ydropyranyloxymeihyl)pi 
^ 25 pyridazinyil)pyrido[2,3-d]pyrimidine. 

4-ainino-5-(3-bromophenyi)-7-(6-(4-ethoxyethoxymethylpiperidinyi)-3. 
pyrida2inyU)pyrido[2J-d]pyrimidine, 

^ '^■a^<>-5-(3-bromophenyl}.7>(6-N-methy!-N-U3-dioxalanemethylamino H- 

pyridazinyil)pyrido[2J-d]pyrimidine, 


50 
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4-aminoo-(3-bromophcnyi)-7-(6-(l,4-dioxaspiro[4.5]dccanyl-8-oxy)-3- 
pyridazinyl)pyrido(2.3-dlpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-dihydroxymethylmcthoxyO-pyridazinyII)pyrido[2J- 
djpyrimidine, 

4-amino-5-(3-bTomophenyl)-7-(6-(3-pyridyIoxy)0-pyridazinyll)pyridof2J-dlpyrimjdm^^ 

4-amino-5.(3-bromophenyI>7-(6-(47-epoxy-7-methyl.2,3M,4,5,67Ja-octahydrc)-IH 

isoindoly!>3-pyridazinyl)pyridof2,3*d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(4-N-ethyJ-N-methoxyethyl)-3-pyrida2inyU)pyrido[2,3- 
d]pyriimdine, 

4-amino-5-(3-bromophenyl)-7-(6-<4-'N-methyl-N-methoxyethyl)-3- 
pyridazinyIl)pyrido[2,3-d]pynmidine, 

4-amino-5-(3-bromopheny0-7-(6-(3,4-dimcthoxymethoxypyrrolidinyi)-3- 
pyridazinyII)pyrido{2,3-d]pyrimidine» 

4-ammo-5-(3-bromophenyl)-7-(6-<hcxahydro- 1 H-fiiro[3.4-cJpyrTol-5-yl)-3- 
pyridaziny l)pyrido[2,3 -djpyrimidine, 

4-amino-5-(3-bromophenyl)-7.(6-{hexahydro- 1 H-ftiro[3,4-c]pyrrol-5-y 
p>Tidyl)pyrido[2,3-d]pyrimidinc, 

4-amino-5-(3-bromophenyl)-7-(6-(trans.3-hydroxy-4-methylpyrrolidinyl)-3- 
pyrida2inyIl)pyrido[2,3-dJpyriinidine, 

4-amino-5-<3-bromophenyl)-7-(6-(trans-3-hydroxy-4-methyIpyrrolidinyl)-3- 
pyridyi)pyrido[2.3-d]p>Timidine, 

4-amino-5-(3-bromophenyl)-7-(6-(cis-3-hydroxy-4-mcthylpym>lidinyl)-3- 
pyridaziny II )pyrido[2.3 -d]p>Tiniidine, 

4-amino-5-(3-bromophenyl)-7-(6-(cis-3-hydroxy-4-meihyIpynx)lidinyi)-3- 
pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-{3-bromophenyl).7-(6-(trans-3-cyano-4-hydroxylpynx)lidinyl)-3- 
pyridyl)pyrido[2,3-dJpyrimidine, 

4-aminoo-(3-bromophenyl)-7-(6-(3-hydroxy-4-ten-butylcarboxamidepyrrolidinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine. 
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4-amino-5-(3-bromophenyl)-7.(6KS-2K4-tetrahydropyranyloxy)methylpyrroUdinyI)-3- 
pyricia2inyll)pyrido(2,3-djpyrimidinc, 

4-amino-5-(3-bmmophcnyl)-7-(6-(3-(4-tctrahydropyranyloxy)iminopyrTOiidin^ 
pyridazinyli)pyrido|2,3-d]pyrimidine, 

4-amino-5-{3-bromophenyl)-7-(2-morpholinyl-5-thiazoyl)pyrido[2J-d]pyrimidine, 

4.amino-5-(3-bromophenyI)-7-(5-bromo-2-thicnyl)pyrido[2,3-d]pyrimidine, 

4-arnino-5-(3-broniopheriyl)-7-(2,5-dimeihy]-3-thienyi)pyrido[2,3-dJpyrimidine, 

4.amino-5-(3-bromophenyl)-7.(5-chloro-2-thienyl)pyrido[2,3-dJpyrimidine, 

4.amino-5-(3-bromophenyl).7-(2,4-dimeihyl-5-thiazoyl)pyrido[2,3-dIpyrimidme, 

4-aminch5-C3-bromophenyl)-7-(5-methyl-2-thienyl)pyrido[2,3.d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(2-furanyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-{3-bromophenyl)-7-(2-(l,4-dioxa-8.a2aspiro[4.5]decaii-8-yI)-5- 
lhiazoyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(3-thienyl)pyrido(2,3-d]pyrimidme, 

4-amino-5-(3-bromophenyl)-7-(3-methyl-2-thieny!)pyrido[2,3-d]pyrimidine. 

4.amino-5-(3-bromophenyl)-7-(2-morpholinyl^-lhiazoyl)pyrido[2,3Kl]pyriini 

4.amino-5-(3-bromophenyI)-7-(2-morpholmyI^-trifluoromethy-5-thia2oyI)pyTi^^ 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7.(5-morpholinyl-2-lhienyl)pyrido[2.3Kl]pyri^ 

4-amino-5-(3-bn>mopheny!)-7-(4-methyI-2-morpholinyl-5-ihia2oyl)pyrido[2,3- 
djpyrimidine, 

4-ainino-5-(3-bK)mophenyl)-7-(2,5-dichloro-3-thicnyI)pyrido[2jKi]pyrimi 

4-ainino-5K3.bromophenyl>7-(2,5-dimethyl-3-fUnmyJ)pyrido[2,3-dJpyrim 

4-amino-5-(3-bromophenyI)-7-(N-methyI-2-pyrToIyl)pyrido(2,3-d]pyriniidine, 

4-ammo-5-{3-bromophenyl)-7<2-NJs|-dimethylamino-5-thiazoyi)pyrido 
djpyrimidine, 

4-amino-5K3-bromophenylH-(2-morpholmyl-5-thia2oyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7.(2-(4,4-dioxythiomorpholinyi)-5-thiazoyl)pyrido[2,3- 
d]pyrimidine» 
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4-ammo-5-(3-bromophenyl)-7.(2-( 1 , 1 -dioxicioihiomorpholinyl)o-lhiazoyl)pyrido[2.3- 
d]pyriinidine, 

4-amino-5-(3-bromophenyl)-7-(2-moipholinyI-5K)xazoiyi)pyrido[2,3-d]pyrimidinc. 

4-amino-5<3-bromophenyl)-7-(2-N-methyI-N-meihoxyethyiamino-5-thia2oyl)pyrido[2,3- 
d]pynmidine, 

4-amino-5-(3-bromophenyl)-7-(2-N-mc%I-N-e%Iamino-5-thia2oyl)pyrido[2,3- 
dlpyrimidine, 

4-amino-5.(3-bromophenyl)-7-(2-N-pyrrolidinyl-5-thiazoyl)pyrido[2,3-d]pyrimidine, 

4-amin(>-5K3-bromophenyl)-7-(2-N-methyI-N.propylammo-5-thiazoyl)pyrido[2^ 
d]pyriniidine, 

4-amino-5-(3-bromophenyl)-7-(2-N,N.diethylamino-5.thiazoyl)pyrido[2,3-dIpyrimidme, 

4-amino-5-(3-bromophenyl)-7-(2-(N-methypiperazinyl)-5-thia2oyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(2-(N-(2-pyridyl)pipera2inyl)-5-thia2oyl)pyrido[2,3- 
dlpyrimidme, 

4.amiiio-5H3-broinophenyl)-7-(2-N-methy-N-(2-pyridyleihyl)-5-thiazoyl)pyrido[2,3- 
d]pyrimidiiie, 

4-amino-5-(3-bromophenyl)-7-(2K4-oxopiperazinyI).5-thiazoyl)pyrido[2,3-d]pyrimidiTO^ 

4-aniino-5-(3-bromophcnyl)-7-(2-(4-(N-inorphoUiiyl)iniinopipera2inyl)-5- 

thiazoyi)pyrido[2,3-d]pyrimidine, 

4-amijKH5-(3-bn>mophenyl)-7-<6-N-mofphoIineO-pyridmesuifonamide)pyri 
dlpyrimidine, 

4-amino.5-(3-bromophenyl)-7-(2-(4-oxopiperidinyI)-5-pyrimidyl)pyridof^^ 
d]p3rrimtdine, 

4-amm(>-5-(3-bromophenyl)-7-(2-(4.4.dioxethylenepiperidinyl)-5-pyrimidyl)pyri 
d]pyhmidine, 

4-amino-5-(3-bromophenyl)-7-(5-(U4-dioxa-8-azaspiro(4.5]decan-8-yl)-2- 
pyrazinyl)pyrido[2J-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7K5K4-oxopiperidinyl)-2-pyrazinyI)pyrido[2.3-d]pyrimidine^ 
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4-amino-5-(3-bromophenyl)-7-(6-N-cyclopropylo-pyridinesulfonamide)pyrido[2,3- 
djpyrimidine. 

4-amino-5-{3-bromophenyl)-7-<6-(N-l,4-dioxa-8-a2aspiro[4.5)decan-8-yl)-3- 
pyridylsulfonamide)pyrido[2,3-d]pyriniidine, 

4-amino-5-(3-bromophenyl)-7-(2-(4-(4-tetrahydropyranyloxy)iminopiperidin^ 
pyra2inyl)pyrido[2J-d]pyrimidme, 

4-amino-5-(3-bromophenyl)-7-{6-(4-(phenyimcthoxy)iminopipcridinyl)-3- 
pyridyl)pyndof2,3-d)pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(4-{tert'butyloxy)iminopiperidinyI)-3- 
pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-broniophenyI)-7-(6-(4-(cyclohexyloxy)iminopiperidinyl)-3- 
pyridyl)pyndo[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(4-hydroxyimmopiperidinyI)-3-pyridyl)pyrido[2,3- 
dlpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(4-(4-lelrahydropyranyloxy)iniinopiperidinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine. 

4.amino-5-(3-broinophenyl)-7-(6-(4-methoxyethoxyiminopiperidinyl)-3- 
pyridyl)pyrido[2J-d]pyriinidme, 

4-ainino-5K3-bromophenyl)-7K6-(4^2-thenyimethoxy)iminopiperidinyl)-3- 
pyridyl)pyrido[2.3-d]pyriinidine, 

4-amino-5-(3-bromophenyl>-7-(6-(4-(4^(5'H-2K)xyfuranylH-Mroxy)pi^^ 
pyridyl)pyrido[2,3-d]pyrunidiiie, 

4-ammc>-5-(3-bromophenyl)-7-(6-<4-(l-(4-tetrahydropyranyloxy)iminoethyl))-4- 
hydroxypiperidinyl)-3-pyridazinyl0pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyJ)-7-(6-{4-{4^acetyl-4*-hydroxypiperidinyl)-3- 
pyridazinyll)pyrido[2.3-d]pyriinidine. 

4-aniino-5-(3-broraophenyl)-7-(6-(4-<l-(isopropyIcaboxymeihoxy)iminoethyl))-4- 
hydroxypiperidinyl}-3-pyridyl)pyrido[2,3-d]pyrimidinc, 

4-amino-5-(3-bromophenyl)-7-(6-(4-(l-(ethylcaboxymethoxy)iminoethyl))-4- 

hydroxypiperidinyl).3-pyridy0pyrido(2,3-d]pyrimidine, 
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4-amino-5-(3-bromophenyl)-7-(6-(4-(I-(methyicaboxymethoxy)iminoeihyl))-4- 
hydroxypiperidinyI)-3-pyridyl)pyrido[2,3-d]pyrimidiQe, 

4-amino-5-(3-bromophenyl)-7-(6-(4.(I-(2-ielrahydropyranyloxy)iminoethyl))-4- 
hydroxypiperidinyl)-3-pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl>7-(6-(4-(N(aHyIoxy)iminoeihyl))-4-hydroxypiperidinyl)-3- 
pyridy ()pyrido[2,3 -djpyrimidme, 

4-aminc>-5K3-bromophenyI)-7-(6-(4-(l-(ethoxy)iminocthyl)H-hydroxypiperidinyl)-3- 
pyridyl)pyrido[2J-d]pyrimidine, 

4-amino-5-{3-bromophenyl)-7-(6-<4-(l.(methoxy)iminoethyl)H-hydroxypiperidiny 
pyridy l)pyrido[2,3 -djpyrimidine, 

4-amino-5-(3-broinophenyl)-7-(6-<4-(l-(hydroxy)iminoethyl))-4.hydroxypiperidinyl)-3- 
pyridyi)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(4-(2-tetrahydropyi^yloxy)imiQopiperidinyl)-3- 
pyridyI)pyrido[23-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(4.(isopropyIcarboxymcthoxy)iininopiperidinyl)-3- 
pyridyl)pyrido[2,3-d]pyriinidme, 

4.amino-5-(3-bromophenyl)-7-<6.(4-hydroxy-4-(l-(4-tetrahydropyi^yIoxy)imi 
4.hydroxypiperidiny!)-3-pyridyI)pyrido[2»3-d]pyrimidmc, 

4-amino-5-(3-bromophenyl)-7.(6K4-(3-butyroIactoneH-hydroxypiperidinyl)-3. 
pyridy!)pyrido[2,3-dJpyrimidine, 

4-amino-5-(3.bromophenyl)-7-(6-<4-(2-butyroJacloneH-hydroxypiperidinyI).3- 
pyridazinyil)pyrido[2^-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6K4-acetyl-4-hydroxypiperidinyl)-3-pyridyi)pyrido[2,3- 
d]pyrimidine, 

4-ainino-5-(3-bromophenyl)-7.(6-{3-hydroxyazetidinyl)-3-pyridyl)pyrido[2.3- 
djpyrimidine, 

4-aininc)-5-(3-bromopheny 1).7.(6K( 1 R,5S>3-hydroxy-8-azabicyclo[3.2. 1 loctan-8-y l)-3- 
pyridyl)pyrido[23-d]pyrimidine, 

4-aminc>-5-(3-bromophenyI).7.(6-{cis-2J-dihydroxypiperid!nyl)0-pyridyI)pyrido[2,3- 
d]pyrimidine. 
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4-amino-5<3-bromophenyl).7-(6'(N-meihyl-N-(3-pyridyImethyI)amino)-3- 
pyrida2mylI)pyrido[2.3-d]pyrimidme, 

4-amino.5-(3-bromophenyI)-7.(6-(U2,3,6-tetrahydropyridyl)-3-pyridy])pyrido[2,3. 
dlpynmidine. 

4-amino-5-(3-bromophenyi)-7-(6K4-(N-4'methoxyphenylcarbamoyi)piperidinyl)-3- 
pyridazmyll)pyrido[2,3-d]pyrimidme, 

4-amino-5-(3-bromophenyl)-7-(6-<4-(2-butyrolactoneH-hydroxypiperidinyi>3- 
pyridyl)pyrido[2,3-U]pyrimidine, 

4-amino-5-(3-bromopheny()-7-{6-(trans-3,4- bis(N^'- 

methoxyphenyIcarbamoyl)pyrToIidmyl)-3-pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-{3-bromophenyl)-7^6-((lS,5R)-3-hydroxy-8-azabicycIo[3.2.l]octan-8-yl)-3- 
pyridyI)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-( 6^S,S-trans-3.4-dihydroxypyrrolidinyI)-3- 
pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyI)-7-( 6-(R,R-trans-3,4-dihydroxypyiTolidinyi)-3- 
pyridazinyil)pyrido[2,3-d]pyrimidme, 

4-amino-5-(3-bromophenyI)-7-( 6-(R.R.trans-3,4-dihydroxypyrrolidinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine, 

4-aniino-5-(3-bromophcnyl)-7-(6-(4-oxo-l-phenyl-13,8-triazaspiro[4.5]decan-8-yl)-^ 
pyridyl)pyrido[2,3-d]pyrimidme, 

4-amino-5-(3-bromophenyl)-7-<6-(l-oxa-4H)xo-4-thia-8-azaspiro[4.5]decan-8-yI)-3- 
pyridyl)pyrido[2,3-dJpyrimidme, 

4-amino-5-(3-bromophenyI)-7-(6-(l-oxa-4,4-dioxido^thia-8-azaspirD[4.5]decan-8-yI^ 
pyridyl)pyrido[2,3-d}pyrimidine, 

4-ammo-5-(3.bromophenyl)-7-(6-(4-oxo- 1 -phenyl- 1 ,3,8-tfiazaspiro[4.5]dec-2-en-8-yl)-3- 
pyridyl)pyrido[2,3-d]pyriraidme, 

4-amino-5-{3-bromophenyl)-7-(6-(4.(2-keto-l.benzimidazolinyl)plperidinyJ)-3. 
pyrida2inylI)pyrido[2.3-d]pyrimidine, 

4-amino-5-(3-bromophenyi)-7-(6-(4-oxothiomorphoi!nyl)-3-pyridyl)pyrtdo[2^- 
dlpyrimidine. 
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4.amino-5-(3-bromophenyl)-7-(6-(4-(2-kcto-l-benzimidazoliny!)piperidinyl)-3- 
pyridyl)pyrido[2J-d]pyrimidine, 

4-ainino-5-(3-brornophenyl)-7-{6-(N-rneihyl-N-(2-pyridylethyl)amino)-3. 
pyridyl)pyrido[2J-d]pyrimidine, 

4-ainino-5-(3-brDmophenyI)-7-(6-(N-methyl-N-(4-pyridylethyl)aniino)-3- 
pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino.5-(3-bromophenyl)-7K6-N<3-pyridylmethyl)amino-3-pyridyl)pyrido[2,3- 
djpyrimidine, 

4-aminoo-(3-bromophenyl)-7-(6-(2-hydroxymcthylpiperidinyl)0-pyridyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(l-oxa-4-thia-8-azaspiro[4.5]decan-8-yl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine, 

4-ainino-5-(3-bromophenyl)-7-(6-(4-hydroxy-4-(4-bromophenyl)piperidi'nyi)-3- 
pyridyl)pyrido[2,3-d]pyrimidine, 

4-amino-5.(3-bromophenyl)-7-(6^4-N-(2-pyridnyI)piperazinyl)-3.pyridyI)pyrido[2,3- 
djpyhmidine, 

4-amino-5-(3-bromophenyJ)-7K6-(4-N.(2-hydroxyethyloxye%l)piperazinyl)-3- 
pyTidyl)pyrido[2,3-d]pyrimidine, 

4-ammo-5K3-bronioplienyI)-7-{6-(4,4-diacetoxyethyIthio)piperidmyl)-3. 
pyridyl)pyrido[23-d]pyrimidine, 

4-ammo-5-(3-bromophenyI)-7-<6-{N-meihy-N-(3-pyridylmethyl)amino)-3- 
pyridyl)pyrido[2.3-d]pyrimidinc, 

4-amino-5-(3-bn)mophenyl>-7-<6-(4-pyrrolidinylpiperidinyl).3-pyridy0pyrido[2,3- 
d]pyrimiduie, 

4-amino-5-(3-bromophenYl)-7-(6-(2-( 1 H-iinida2ol-4-y l)eihyiaminoH- 
pyridazinyJ)pyrido[2,3-d]pyrimidine, 

4.amin(>5-(3-bromophenyl)-7-{6-(4-N-cyanomethylpiperazinyl)-3-pyridyl)pyrido(2,3- 
d]pyrimidine, 

4-aniino-5-(3-bromophenyl)-7-(6-(3-hydroxypyrroidinyl).3-pyridyl)pyrido(2,3- 
djpynmidine. 
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4-amino-5-(3-bromophenyl)-7-(6-(4-methylpiperidiny!).3-pyridyl)pyriclt>[2.3- 
d]pyrimiciine, 

4-aminoo-(3-bromophenyl)-7.(6-(cisO,5-dimeihylmorphoIinyl)0-pyridyl)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6H'4.4-difluoropipridinyl)0-pyridyI)pyrido[2,3- 
djpyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-(l,l-dioxidoythiomorpholinyl)-3- 
pyridazinyi)pyrido[2,3-d]pyrimidine, 

4-amino-5-(3-bromophenyl)-7-(6-thiazDlidinyl-3-pyridyl)pyrido[23-d]pyrimidine, 

4-amino-5-(3-bromophenyl).7.(6.(IJ.dioxidoythiazolidin0^vl)-3-pyridyI)pyrido 
dlpyrimidine, 

4-aniino-5-(3-bromophenyl)-7-(6-thiomorpholinyl-3-pyridazinyll)pyrido[2J- 
djpyrimidine^ 

4.amino-5-{3-bromophenyl)-7-(6-<2,5-dihydropyrroIyl)-3-pyridy0pyrido[2;j. 
djpyrimidine, 

4.amino-5-(3-bromophenyl)-7-<6-(l,3.dioxa-8-azaspiro[4.5]decan.8-yI).3- 
pyridyl)pyrido[2,3-d]pyriinidinc, 

4.amino.5.{3-bromophenyi)-7-<6-hydioxy-3-pyridazinyU)pyrido[2,3.d]pyrimito^^ 
ainino-5-(2,3-dichIoropheny l)-7-(6-( 1 .4.dioxa-8-azaspiro[4.5]decan-8-yl)-3- 
pyridyl)pyridG[2,3-d]pyrimidine, 

4-amino-5-isopropyl-7<6-(I,4Kiioxa-8-a2aspiro[4.5]decan-8-yI).3-pyridyl)p>Tidop^^ 
d]p>Timidine, 

4-amino-5-(3.bromophenyl>7K6-piperidmyl-3-pyridyl)pyrido[2J^Ipyrimi 

4-amino-5-(3-bromophenyI)-7.(6-(3-(4-telrahydropyranyioxyimino)pyrrolidinyl)-3- 
pyridyl)pyrido[2J-dlpyriiiiidine, and 

4-amino-5-(2-UifluorophenyiphenyI)-7-(6-morpholinylO-pyridyI)pyrido[2,3- 
djpyrimidine and phaimaceutically acceptable salts and amides thereof. In addition, the 
partially hydrogenaied or fully hydrogenated versions wherein the 5,6 and/'or the 7,8 
double bonds are hydrogenated of the compounds identified above are also included 
within the scope of the invention. The preferred substitution pattern on the group when 
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it is selected from, for exampie, a substituted aryl group, is having at least one substiiucnt 
at the meta position. The preferred substitution pattern on the position when it is 
selected from, for example, a substituted heierocyclc or af> l group, is having at least one 
substitueni at the para position. The present invention is therefore directed to compounds 
of formula I or II with the variables recited as above wherein, in the case of R' selected 
from substituted aryl or heterocycle groups and K* selected from substituted aryl or 
heterocycle groups, the substiuents on the R' group are meta and the substitucnts on ihc R' 
group are para. In addition, the present invention encompasses pro-drugs of the above 
compounds which may be active in their own right or are metabolized or converted to the 
non pro-drug form as exemplified above. The invention is not limited to synthetic 
versions of the claimed compounds and includes the compounds-per-se or pro-drugs or 
metabolites thereof regardless of how or where they are manufactured or made. 

Definitions of Terms 

The term "alkenyl," as used herein, refers to a straight or branched chain 
hydrocarbon containing from 2 to 6 carbons and containing at least one carbon-carbon 
double bond formed by the removal of two hydrogens. Representative examples of 
allcenyl include, but are not limited to, ethenyl, 2-propcnyI. 2-methyU2-propenyl, 3- 
butcnyl, 4-pentenyl, 5-hexenyI, and the like. 

The term "alkenyloxy," as used herein, refers to an aikenyl group, as defined 
herein, appended to the parent molecular moiety through an oxy moiety, as defined herein. 
Representative examples of alkenyloxy include, but are not limited to. 2-propenyloxy, 2- 
mcthyl-2-propenyloxy, 3-butenyloxy, 4.pentenyioxy, and the like. 

The term "alkcnyloxyimino,** as used herein, refers to an alkenyloxy group, as 
defined herein, appended to the parent molecular moiety through an imino moiety, as 
defined herein. Representative examples of alkenyioxyimino include, but are not limited 
to, 2-propenyloxyimino. 2-methyl-2-propenyloxyimino, 3-butcnyioxyimino, 4- 
pcntenyloxyimino, and the like. 

The term "alkenyloxyirainoalkyl," as used herein, refers to an alkenyioxyimino 
group, as defined herein, appended to the parent molecular moiety through an alkyl group, 
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as defined herein. Representative examples of alkenyloxyiminoalkyl include, but arc not 
limited to, propen-2-yloxyiminomethyl, 2.[2-methyipropen-2-yloxyimino]ethyI, 2-[buten- 
3-yIoxyimino]ethyl, 3-[pemen-4-yioxyimino]propyi, and the like. 

The term "alkoxy," as used herein, refers to an alkyl group, as defined herein, 
appended to the parent molecular moiety through an oxy moiety, as defined herein. 
Representative examples of alkoxy include, but are not limited to. methoxy, ethoxy, 
propoxy, 2-propoxy, butoxy, ten-butoxy, pentyloxy, hexyloxy and the like. 

The term "alkoxyalkoxy," as used herein, refers to an alkoxy group, as defined 
herein, appended to the parent molecular moiety through another alkoxy group, as defined 
herein. Representative examples of alko.xyalkoxy include, but are not limited to, tert- 
butoxymethoxy, 2-ethoxyethoxy, 2-methoxyethoxy, methoxymethoxy, and the like. 

The temi "alkoxyalkoxyalkyl," as used herein, refers to an alkoxyalkoxy group, as 
defined herein, appended to the parent molecular moiety through an alkyl group, as 
defined herein. Representative examples of alkoxyalkoxyalkyl include, but arc not limited 
to, 2-(tert-butoxymethoxy)ethyl, 4-(2.ethoxycthoxy)butyl, M2-m€thoxycthoxy)butyI. 2- 
(methoxymethoxy)ethyl, and the like. 

The term "alkoxyalkoxyimino." as used herein, refers to an alkoxyalkoxy group, as 
defined herein, appended to the parent molecular moiety through an imino group, as 
defined herein. Representative examples of alkoxyalkoxyimino include, but arc not 
limited to. len-butoxymethoxyimino, 2-(ethoxy)ethoxyimino, (2.methoxy)eihoxyimino, 
methoxymethoxyimino. and the like. 

The term "alkoxyalkyi," as used herein, refers to an alkoxy group, as defined 
herein, appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of alkoxyalkyi include, but are not limited to, tert-buloxymethyl, 
2-ethoxyethy.K 2-methoxyethyl, methoxymethyl, and the like. 

The term "alkoxyalkynyU" as used herein, refers to an alkoxy group, as defined 
herein, appended to the parent molecular moiety through an aikynyl group, as defined 
herein. Representative examples of alkoxyalkynyi include, but are not limited to, 3- 
(methoxy)propyn-l-yl, 4-(ethoxy)butyn-l-yl, and the like. 
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The term "alkoxyalkylcarbonyl/ as used herein, refers to an alkoxyalkyi group, as 
defined herein, appended to the parent molecular moiety through a carbonyl group, as 
defined herein. Representative examples of alkoxyalkylcarbonyl include, but are not 
limited to, 2-(ethoxy)ethylcarbonyl, 2-(methoxy)ethylcarbonyl, and the like. 

The term "alkoxycarbonyl," as used herein, refers to an alkoxy group, as defined 
herein, appended to the parent molecular moiety through a carbonyl group, as defined 
herein. Representative examples of alkoxycarbonyl include, but are not limited to, tert- 
buioxycarbonyl, ethoxycarbonyl, methoxycarbonyl, and the like. 

The term "alkoxycarbonylalkenyl," as used herein, refers to one or two 
alkoxycarbonyl groups, as defined herein, appended to the parent molecular moiety 
through an alkenyl group, as defined herein. Representative examples of 
alkoxycarbonylalkenyl include, but are not limited to, 3-(methoxycarbonyl)propen-l-yl, , 
4-(ethoxycarbonyl)buten-2-yl, 4-bis(ethoxycarbonyl)buten-2-yl, and the like. 

The term "alkoxycarbonylalkoxy** as used herein refers to an alkoxycarbonyl 
group, as defined herein, appended to the parent molecular moiety through an alkoxy 
group. Representative examples of alkoxycarbonylalkoxy include 
methoxycarbonylmeihoxy. ethoxycarbonylmethoxy, 2-(methoxycarbonyl)ethoxy, and the 
like. 

The term "alkoxycarbonylalkoxyimino," as used herein refers to an 
alkoxycarbonylalkoxy group, as defined herein, appended to the parent molecular moiety 
through an imino group. Representative examples of alkoxycarbonylalkoxyimino include 
ethoxycarbonylmethoxyimino, 2-(methoxycarbonyl)ethoxyimino, and the like. 

The term "alkoxycarbonylaikoxyiminoalkyl," as used herein refers to an 
alkoxycarbonylalkoxyimino group, as defined herein, appended to the parent molecular 
moiety through an alkyl group. Representative examples of 

alkoxycarbonylalkoxyiminoalkvl include 2-(ethoxycarbonylmeihoxyiniino)ethyl, 2-[2- 
(methoxycarbonyl)ethoxyimino]ethyl, and the like. 

The term "alkoxycarbonylalkyl," as used herein, refers to an alkoxycarbonyl group, 
as defined herein, appended to the parent molecular moiety through an alkyl group, as 
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defined herein. Representative examples of alkoxycarbonylalkyi include, but arc not 
limited to, 3-(methoxycarbonyl)propyU . 4-(cihoxycarbonyl)butyl, and the like. 

The term "alkoxyimino," as used herein, refers to an alkoxy group, as defined 
herein, upended to the parent molecular moiety through an imino group, as defined 
herein. Representative examples of alkoxyimino include, but are not limited to. 
ethoxyimino, methoxyimino, propoxyimino, isopropoxyimino, and the like. 

The term "alkoxyiminoalkyl/* as used herein, refers to an alkoxyimino group, as 
defined herein, appended to the parent molecular moiety through an aJkyI group, as 
defined herein. Representative examples of alkoxyiminoalkyl include, but are not limited 
to, 2-(ethoxyimino)ethyL 2-(methoxyimino)ethyK 2-(pn)poxyimino)ethyl, 2- 
(isopropoxyimino)ethyl, and the like. 

The term "aJkyl," as used herein, refers to a straight or branched chain hydrocarbon 
containing from 1 to 6 carbon atoms. Representative examples of alkyi include, but arc 
not limited to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl iso-butyl. tert-butyl, 
n-pentyl, isopentyl, neopentyl, n-hexyl, and the like. 

The term "alkylene," denotes a divalent group derived from a straight or branched 
chain hydrocarbon of from 1 to 3 carbon atoms. Representative examples of alkylene 
include, -CHj-, -CHjCH,-, and -CHjCHjCH,-. 

The term "alkylcarbonyl." as used herein, refers to an alkyl group, as defined 
herein, appended to the parent molecular moiety through a carbonyl group, as defined 
herein. Representative examples of alkylcarbonyi include, but are not limited, 
methylcarbonyl (acetyl), ethylcarbonyi, and the like. 

The lenn "alkylcarbonyloxy," as used herein, refers to an alkylcarbonyi group, as 
defined herein, appended to the parent molecular moiety through an oxy group, as defined 
herein. Representative examples of alkylcarbonyloxy include, but are not limited, 
melhylcarbonyloxy, ethyJcarbonyloxy, and the like. 

The term "alkyl carbonyloxyalkoxy," as used herein, refers to an alkylcarbonyloxy 
group, as defined herein, appended to the parent molecular moiety through an alkoxy 
group, as defined herein. Representative examples of alkylcarbonyloxyaikoxy include, but 
are not limited, 2T{methylcarbonyloxy)ethoxy, 3-(ethylcarbonyloxy)propoxy, and the like. 
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The term "aikylcarbonyloxyalkyl," as used herein, refers to an alkylcarbonyloxy 
group, as defined herein, appended to the parent molecular moiety through an alkyl group, 
as defined herein. Representative examples of alkylcarbonyloxyalkyi include, but are not 
limited, 2-(methylcarbonyloxy)ethyI, 3-(ethyJcarbonyloxy)propyl, and the like. 

The term "alkylcarbonyioxyaikylthio," as used herein, refers to an 
alkylcarbonyloxyalkyi group, as defined herein, appended to the parent molecular moiety 
through a thio moiety, as defined herein. Representative examples of 
alkylcarbonyioxyaikylthio include, but are not limited, 2< 

(methylcarbonyloxy)ethylsuJfanyl. 3-(ethyIcarbonyioxy)propyIsulfoanyl, and the like. 

The term "alkylsulfonyl," as used herein, refers to an alkyl group, as defined 
herein, appended to the parent molecular moiety through a sulfonyl group, as defined ^ 
herein. Representative examples of alkylsulfonyl include, but are not limited, 
methylsulfonyl, ethyl sulfonyl, and the like. 

The term "alkylthio," as used herein, refers to an alkyl group, as defined herein, 
appended to the parent molecular moiety through a thio moiety, as defined herein. 
Representative examples of alkylthio include, but are not limited, mcthylsulfanyl, 
ethylsulfanyi, tert-butylsulfanyl. hexylsulfanyl. and the like. 

The term "alkylthioalkyl." as used herein, refers to an alkylthio group, as defined 
herein, appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of alkylthioalkyl include, but are not limited, 
methylsulfanylmeihyl, 2-(ethyIsulfanyl)eihyl, and the like. 

The term "alkynyl." as used herein, refers to a straight or branched chain 
hydrocarbon group containing from 2 to 6 carbon atoms and containing at least one 
carbon-carbon triple bond. Representative examples of alkynyl include, but are not 
limited, to acetylenyl, l-propynyl, 2-propynyl, 3-butynyl, 2-pcntynyl, l-butynyl and the 
like. 

The term "amino," refers to an -NZ.Z^ group wherein Z, and Z, are appended to die 
parent molecular moiety through a nitrogen atom. Z, and Z, are independently selected 
from hydrogen, alkyl, alkylcarbonyl, benzyl, cycloalkyl, cycioalkylalkyi, formyl, and 
phenyl. Representative examples of -NZ.Z^ include, but are not limited to, amino. 
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benzylamino, mclhylamino, acctylamino, acclylmcthylamino, cyclopropylamino. 
cyclopropylmcthylamino, dimethylamino, phcnylamino, and the like. 

The term "aminoalkyl," as used herein, refers to an amino group, as defined herein, 
appended to the parent molecular moiety through an alkyi moiety, as defined herein. 
Representative examples of aminoalkyl include, but are not limited, 3-ajninopropyl, 4- 
dimethylaminobutyl, and the like. 

The tenn "aminoalkylcarbonyl/ as used herein, refers to an aminoalkyl group, as 
defined herein, appended to the parent molecular moiety through a carbonyl moiety, as 
defined herein. Representative examples of aminoalkylcarbonyl include, but are not 
limited, 3-(amino)propylcarbonyl, 4-<dimethylamino)butylcarbonyl, and the like. 

The term "aminoalkynyl," as used herein, refers to an amino group, as defined 
herein, appended to the parent molecular moiety through an alkynyi moiety, as defined 
herein. Representative examples of aminoalkynyl include, but are not limited, 3- 
(amino)propyn-l-yl, 4-(dimethylamino)butyn-l-yl, and the like. 

The tenn "amino-protecting group" or T^-protccting group,"refers to groups 
intended to protect an amino group against undersirable reactions during synthetic 
procedures. Commonly used nitrogen-protecting groups are disclosed in Greene, T. W., & 
Wuts, P. G. M. (1991). Protectective Groups In Organ ic Svnthesis (2nd ed.). New York: 
John Wiley & Sons. Preferred nitrogen-protecting groups are formyl, acetyl, benzoyl, 
pivaloyl, t-butylacetyl, phenylsulfonyl, benzyl, l-butyloxycarbonyl (Boc), and 
benzyloxycarbonyl (Cbz). 

The term "aminosuifonyl," as used herein, refers to an amino group, as defined 
herein, appended to the parent molecular moiety through a sulfonyl moiety, as defined 
herein. Representative examples of aminosuifonyl include, but are not limited, 
aminosuifonyl, dimetylaminosulfonyl, diethylaminosulfonyl, and the like. 

The term "aryl," as used herein, refers to a monocyclic-ring system, or a bicyclic- 
fused ring system wherein one or both of the fused rings are aromatic. Representative 
examples of aryl include, but arc not limited to, azulenyl, indanyl, indenyl, naphthyl, 
phenyl, tetrahydronaphthyl, and the like. 
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The aryl groups of this invention can be substituted with 1. 2, or 3 substituents 
independently selected from alkenyl, alkenyloxy, alkenyloxyimino. alkenyloxyiminoalkyK 
alkoxy, aikoxyalkoxy, alkoxyalkoxyalkyi, alkoxyalkoxyimino. alkoxyaikyi, 
alkoxyaikynyl, alkoxycarbonyl, alkoxycarbonylaikenyl, alkoxycarbonylalkyl, 
aikoxycarbonylalkoxyimino. alkoxycarbonylalkoxyiminoalkyi, alkoxyimino, 
alkoxyiminoalkyl, alkyi, alkylcarbonyl, aikylcarbonyloxy, alkylcarbonyloxyalkoxy, 
alkylcarbonyloxyalkyl, alkylcarbonyloxyalkylihio, alkylsulfonyl, alkylthio, alkylthioalkyi, 
aminoalkynyl, aminosulfonyl, azido, carboxy, carboxyalkyi, cyano, cyanoaikyl, 
cycloalkyl, cycIoalkylaJkoxy, cycloalkylaJkyI, cycloalkyioxy, cycloalkyloxyimino, 
ethylenedioxy, formyl, formylalkyl, haioalkyU haloalkylcarbonyi. halogen, hydroxy, 
hydroxyaikoxy, hydroxyalkoxyalkyL hydroxyaJkyl, hydroxyimino, hydroxyiminoalkyl, 
methylenedioxy, methylenyl, nitro, oxo, l-phenyl-l,3,8-triazaspiro[4.5]decan-4-one, 1- 
phenyl-l,3,8-triazaspiro[4.5]dec-2-en-4-one, phosphonato, spirocycle, 
(spirocycle)spirocycle. thioureylene, ureylene, -NZijZ.j, (NZ,2Z„)alkyl, 
(NZ,2Z,j)carbonyl, and (NZ,2Z,3)carbonyIoxy wherein Z,2 and Z.j are independently 
selected from hydrogen, alkoxyaikyi, alkyl, alkylcarbonyl, alkylsulfonyl, 
aminoalkylcarbonyl, aminosulfonyl, aiyl, arylalkyl, arylalkylcarbonyl, cyanoaikyl, 
cycloalkyl, cycloalkylalkyl, formyl, haloalkylcarbonyi. hetcrocycle, hetcrocyclealkyl, 
heterocyclealkylcarbonyl, heterocyclesulfonyl. and (NZ,4Z,j)alkyl wherein Z„ and Z„ are 
independently selected from the group consisting of hydrogen, alkoxyalkoxyalkyi. 
alkoxyaikyi, alkoxyalkylcarbonyl, alkyh alkylcarbonyl, fomiyL heterocycle, and 
hydroxyalkoxyalkyl. 

The temi "arylalkoxy." as used herein, refers to an aryl group, as defined herein, 
appended to the parent molecular moiety through an alkoxy group, as defined herein. 
Representative examples of arylalkoxy include, but are not limited to, 2-phenylethoxy, 3- 
naphth-2-yipropoxy, 5-phenyipentyloxy, and the like. 

The term "arylalkoxycarbonyl," as used herein, refers to an arylalkoxy group, as 
defined herein, appended to the parent molecular moiety through a carbonyl group, as 
defined herein. Representative examples of arylalkoxy carbonyl include, but arc not 
limited to, benzyloxycarbonyl, naphth-2-ylmethoxycarbonyl, and the like. 
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The term "arylalkoxyimino," as used herein, refers to an arylalkoxy group, as 
defined herein, appended to the parent molecular moiety through an imino group, as 
defined herein. Representative examples of arylalkoxyimino include, but are not limited 
to, 2-phenylethoxyimino, 3-naphlh-2-yIpropoxyimino, 5-phenyipentyloxyimino, and the 
like. 

The term "arylalkyl," as used herein, refers to an aryl group, as defined herein, 
appended to,the parent molecular moiety through an alkyi group, as defined herein. 
Representative examples of arylalkyl include, but are not limited to, benzyl, 2-phenylethyi, 
3-phcnylpropyI, 2-naphth-2-y!ethyl, and the like. 

The term "{ary\)a\kyl" as used herein, refers to an aryl group, as defined herein, 
appended to the parent molecular moiety through another aryl group, as defined herein. 
Representative examples of (aryl)aryl include, but are not limited to, biphenyi, 4'- 
methoxybiphenyl, and the like. 

The term "aryloxy," refers to an aryl group, as defined herein, appended to the 
parent molecular moiety through an oxy moiety, as defmed herein. Representative 
examples of aryloxy include, but are not limited to, phenoxy, naphthyloxy, 4- 
chlorophenoxy, 4-methylphenoxy. 3,5-dimethoxyphenoxy, and the like. 

The term "azido," as used herein, refers to a -Nj group. 

The term "carbonyl," as used herein, refers to a -C(0)- group. 

The term "carboxy," as used herein, refers to a -COjH group. 

The term "carboxyalkyl." as used herein, refers to a carboxy group, as defined 
herein, appended to the parent molecular moiety through an alkyI group, as defined herein. 
Representative examples of carboxyalkyl include, but arc not limited to, carboxymeihyl, 
2-carboxyethyl, 3-carboxypropyl, and the like. 

The term "cyano," as used herein, refers to a -CN group. 

The term "cyanoalkyl," as used herein, refers to a cyano group, as defined herein, 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of cyanoalkyl include, but are not limited to. cyanomethyl, 2- 
cyanoethyl, 3-cyanopropyK and the hke. 
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The term "cycloalkyl," as used herein, refers to a saturated cyclic hydrocarbon 
group containing from 3 to 8 carbons. Representative examples of cycloalkyl include 
cyclopropyl, cyciobutyl, cyclopentyl cyclohcxyl, cycloheptyl. cyclooclyl and the like. 

The cycloalkyl groups of this invention can be substituted with 1 or 2 subsiituents 
independently selected from alkenyL alkenyloxy, alkenyloxyimino, alkenyloxyiminoalkyl, 
alkoxy. alkoxyalkoxy, alkoxyalkoxyalkyl, alkoxyalkoxyimino, alkoxyalkyl, 
alkoxyalkynyl, aJkoxycarbonyl, alkoxycarbonylalkenyl, alkoxycarbonyialkyl, 
alkoxycarbonylalkoxyimino, alkoxycarbonylalkoxyiminoalkyl, aikoxyimino. 
alkoxyiminoalkyl, aikyl, alkylcarbonyl, alkyicarbonyioxy, alkylcarbonyloxyalkoxy, 
alkylcarbonyloxyalkyl, alkylcarbonyloxyalkylthio, alkylsulfonyl, alkylthio, alkylthioalkyl, 
aminoalkynyl, aminosuifonyl, azido, carboxy, carboxyalkyl, cyano, cyanoaJkyl. 
cycloalkyl, cycloalkylalkoxy, cycloalkylalkyl, cycloalkyloxy, cycloaikyloxyimino, 
ethylenedioxy, formyl, formylalkyl, haloalkyl, haloalkylcarbonyl, halogen, hydroxy, 
hydroxyalkoxy, hydroxyalkoxyalkyl, hydroxyalkyl, hydroxyimino, hydroxyiminoalkyl, 
melhylenedioxy, methylenyl, nitro. oxo, l-phenyl-l,3,8-tria2aspirol4.5]decan-4.one, I- 
phenyl-1 J,8-triazaspiro[4.5]dec-2-en-4-one, phosphonato, spirocycle, 
(spirocycle)spirocycle. thioureylene, ureylene. -NZ.jZ.j. (NZ,2Z,3)alkyl. 
(NZ,2Z,3)carbonyl, and (NZt2Z,3)carbonyloxy wherein Z.j and Z,, are independently 
selected from hydrogen, alkoxyalkyl, alkyi, alkylcarbonyl, alkylsulfonyl, 
aminoalkylcarbonyl, aminosulfonyl. aryl, arylalkyl. arylalkylcarbonyl, cyanoalkyL 
cycloalkyl, cycioalkylalkyi, fonnyl, haloalkylcarbonyl, heteroc>xle, heterocyclealkyl, 
heterocyciealkylcarbonyl, heterocyclesulfonyU and CNZ„Z,Oalkyl wherein Z„ and Z„ are 
independently selected from the group consisting of hydrogen, alkoxyalkoxyalkyl, 
alkoxyalkyl. alkoxyalkylcarbonyl, aikyl, alkylcarbonyl, formyl, heterocycle, and 
hydroxyalkoxyalky I . 

The tenn "cycloaJkylalkoxy," as used herein, refers to cycloalkyl group, as defined 
herein, appended to the parent moiecuiar moiety through an alkoxy group, as defined 
herein. Representative examples of cycloalkylaikoxy include, but are not limited to, 
cyclopropylmethoxy, 2-cyclobutylethoxy, cyclopentylmethoxy, cyciohexylmethoxy, 4- 
cycloheptylbutoxy, and the like. 
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The term "cycloalkylalkyl," as used herein, refers lo cycioalkyi group, as defined 
herein, appended to the parent molecular moieiy throggh an alkyl group, as defined herein. 
Representative examples of cycloalkylaJkyi include, but are not limited to. 
cyclopropylmethyl. 2-cyclobuiylethyl, cyclopentyimethyl, cyclohexylmethyl and 4- 
cycloheptylbutyl, and the like. 

The tenn "cycloalkylcarbonyl," as used herein, refers to cycioalkyi group, as 
defined herein, appended to the parent molecular moiety through a carbonyl group, as 
defined herein. Representative examples of cycloalkylcarbonyl include, but are not 
limited to, cyclopropylcarbonyl, 2-cyclobutylcarbonyl, cyclohexylcarbonyi, and the like. 

The term "cycloalkyioxy," as used herein, refers to cycioalkyi group, as defined 
herein, appended to the parent molecular moiety through an oxy moiety, as defined herein. 
Representative examples of cycloalkyioxy include, but are not limited to, cyclopropyloxy. 
cyclopentyloxy, cyclohexyloxy, and the like. 

The term "cycioalkyloxyimino," as used herein, refers to cycloalkyioxy group, as 
defined herein, appended to the parent molecular moiety through an imino group, as 
defined herein. Representative examples of cycloalkyloxyimino include, but are not 
limited to, cyclopropyloxyimino, cyclopentyloxyimino, cyclohexyloxyimino, and the like. 

The term "ethylenedioxy," as used herein, refers to a -OCH(R2o)CH{Rj,)0- group 
wherein the oxygen atoms of the ethylenedioxy group are attached to the parent molecular 
moiety through one carbon atom fonning a 5 membered ring or the oxygen atoms of the 
ethylenedioxy group are attached to the parent molecular moiety through two adjacent 
carbon atoms forming a six membered ring. R^ and R,, are independcmly selected from 
hydrogen and alkyl or R^, and R,, together with the carbon atoms to which they arc 
attached conjoin to form a 5 or 6 membered ring optionally containing 1 heteroatom 
selected from NH, O, or.S. Representative examples of ethylenedioxy include, but are not 
limited to, 3,5-dimethyI-l,2-cyclopentanediol, tetnihydro-3.4-fiirandiol, 1,2- 
cyclopentanediol, and the like. 

The term "formyl," as used herein, refers to a -C(0)H group. 
The term "formyialkyl," as used herein, refers to a formyl group, as defined herein, 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
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Representative examples of formylalkyi include, but are not limited to. formylmethyl, 2- 
formylethyl, and the like. 

The term "halo" or "halogen," as used herein, refers to -CI, -Br, -I or -F. 
The term "haloalkoxy," as used herein, refers to at least one halogen, as defined 
5 herein, appended to the parent molecular moiety through an alkoxy group, as defined 
herein. Representative examples of haloalkoxy include, but are not limited to, 
chloromethoxy. i-fluorocthoxy, trifluoromethoxy, pentafluorocthoxy, and the like. 

The term "haloalkyl," as used herein, refers to at least one halogen, as defined 
herein, appended to the parent molecular moiety through an alkyl group, as defined herein. 
1 0 Representative examples of haloalkyl include, but are not limited to, chJoromethy 1, 2- 
fluoroethyl, trifluoromethyl, pentafluoroethyl 2-chloro-3-nuoropemyI, and the like. 

The term "haloalkylcarbonyl," as used herein, refers to a haloalkyl group, as 
defined herein, appended to the parent molecuiar moiety through a carbonyl group, as 
defined herein. Representative examples of haloalkylcarbonyl include, but are not limited 
1 5 to, 2-fluoroethylcarbonyl, trifluoromethylcarbonyl, pentafluoroethylcarbonyl, and the like. 

The temi "heterocycle" as used herein, refers to a monocyclic, bicyclic, or tricyclic 
ring system. Monocyclic ring systems are exemplified by any 3- or 4-membcred ring 
containing a heteroatom independently selected from oxygen, nitrogen and sulfur, or a 5-, 
6- or 7.membered ring contaming one, two or three heieroatoms wherein the heteroatoms 
20 are independenUy selected from nitrogen, oxygen and suifiir. The 5-membered ring has 
from 0-2 double bonds and the 6- and 7-membered ring have from 0-3 double bonds. 
Representative examples of monocyclic ring systems include, but are not limited to, 
azetidinyl, azepinyl, aziridinyl, diazepinyi. 1 ,3-dioxolanyl, dioxanyL dithianyi, fiiry 1, 
imidazolyl, imidazolinyl, imidazolidinyl. isothiazolyl, isothiazolinyl, isothiazolidinyl. 
25 isoxazolyl, isoxazoiinyl, isoxazolidinyl, morpholinyl, oxadiazolyl, oxadiazolinyl, 
oxadiazolidinyl, oxazolyl, oxazolinyl, oxazoIidinyK piperazinyi, piperidinyl, pyranyl, 
pyrazinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, pyridyl, pyrimidinyl, pyridazinyl, 
pyrrolyl, pyrrolinyl, pyrrolidinyl, teu-ahydrofuranyl, tetrahydrothiophenyi, tetrazinyl, 
teirazolyl, thiadiazoiyl, thiadiazolinyl, thiadiazolidinyi, thiazolyl, thiazolinyl, ihiazolidinyl, 
30 thiophenyl, thiomorpholinyU 1 , 1 -dioxidothiomorpholinyl, thiopyranyl, triazinyl, triazolyl. 
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Uithianyi. and the like. Bicyclic ring systems are exemplified by any of the above 
monocyclic ring systems fused to an aryl group as defined herein, a cycioalkyi group as 
defined herein, or another monocyclic ring system. Bicyclic ring systems are further 
exemplified by any of the above monocyclic ring systems containing an alky leneof 1-3 
carbon atoms attached to two non-adjacent carbon atoms of the monocyclic ring system. 
Representative examples of bicyclic ring systems include but aie not limited to, for 
example, benzimidazolyl, benzothiazoiyi, benzothiophenyl, benzoxazolyl, benzoftiranyl, 
benzopyranyl, benzothiopyranyl. benzodioxinyl, I.3-benzodioxolyl, cinnolinyl, 
hcxahydro.lH.furo[3,4-clpyrTolyl, indazolyl, indolyl, indolinyl, indolizinyi, 
naphthyridinyl, isobcnzoftiranyl, isobenzothiophenyl, isoindolyl, isoindolinyl. isoquinolyl. 
2-oxa-5-azabicycJo[2.2. 1 Jhcptanyl, 1 ,4-dioxa-8.azaspiTD[4.5]decany 1, 1 ,3-dioxa-8- 
a2aspiro[4.5]dccanyl, l,5-dioxa-9-azaspiro[5.5]undecanyI, 1 -oxa-4-thja-8- 
azaspiro(4.5]decanyi, I -oxa-4,4-dioxo.4-thia-8-azaspiro[4.5]decanyl, 1 -oxa-4K>xo-4-thia- 
8-a2aspiro[4.5]decanyl, phthalazinyl, pyranopyridyl, 2,4.(1 H,3H)^uina2oiinedion-3-y I. 
quinolyl, quinolizinyl, quinoxalinyl, quinazoiinyl, (3aR,6aS).tetrahydro-3aH- 
fl,31dioxolo(4,5-c]pyrroJ-2-one, tetrahydroisoquinolyl, tetrahydroquinolyi. 
ihiopyranopyridyl, and the like. Tricyclic rings systems are exemplified by any of the 
above bicyclic ring systems fused to an aryl group as defined herein, a cycioalkyi group as 
defined herein, or a monocyclic ring system. Representative examples of tricyclic ring 
systems include, but are not limited to, acridinyl, carbazolyL carbolinyL dibenzofuranyl, 
2,4( 1 H JH)-quinazolinedione, dibenzothiophenyL 4J-epoxy.7-methyi-2,3.3A.4,5,6 J.7a- 
octahydro-IH-isoindolyl. naphthofuranyl, naphlhothiophenyl, oxanthrenyl. phenazinyl, 
phcnoxathiinyL phenoxazinyl, phenothiazinyl. ihianthrenyK thioxanthenyl, xanthenyl, and 
the like. 

The heterocycles of this invention can be substimted with 1, 2,or 3 substituents 
independently selected from alkenvL alkenyloxy, alkenyloxyimino, alkenyloxyiminoalkyl, 
alkoxy, alkoxyalkoxy, alkoxyalkoxyalkyi, aikoxyalkoxyimino. alkoxyaikyi, 
alkoxyalkynyl, alkoxycarbonyl, alkoxycarbonylaikenyJ, alkoxycarbonylaikyi, 
alkoxycarbonylalkoxyimino, alkoxycarbonyialkoxyiminoalkyL alkoxyimino, 
alkoxyiminoalkyl, aikyl, alkylcarbonyl, alkylcarbonyloxy, alkylcarbonyloxyalkoxy, 
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alkylcarbonyloxyalkyl. alkylcarbonyioxyalkylthio. alkylsulfonyl, alkylthio. alkylthioaikyl, 
aminoalkynyl, aminosulfonyL azido. carboxy, carboxyaikyl, cyano, cyanoaJkyI, 
cycloalkyl, cycloalkylalkoxy, cycioalkylalkyi, cycloalkyloxy, cycloalkyloxyimino, 
ethylenedioxy, formyl, formyJalkyI, haloalkyl, haloaikylcarbonyl, halogen, hydroxy, 
hydroxyalkoxy, hydroxyaikoxyaikyL hydroxyalkyl, hydroxyimino, hydioxyiminoalky). 
methylenedioxy, methylenyl, nitro, oxo, phosphonato, spirocycle, (spin>cycle)spirocycle, 
thioureylene, urcylene, -NZ.jZ,,, (NZ,2Z,3)alkyl, (NZ,^,3)carbonyl, and 
CN2,^,3)carbonyloxy wherein Z,2 and Z,, are independently selected from hydrogen, 
alkoxyalkyl, alkyl, alkylcarbonyl, alkyisulfonyi, aminoalkylcarbonyl, aminosulfonyl, aryl, 
arylalkyl, arylalkylcarbonyl, cyanoalkyl, cycloalkyl, cycioalkylalkyi, formyl, 
haloaikylcarbonyl, heterocycle, heterocyclealkyi, heterocyclealkylcarbonyi, 
heterocyclesulfonyl, and (NZ,,Z,3)aJkyl wherein Z„ and Z„ are independently selected 
from the group consisting of hydrogen, aikoxy alkoxyalkyl alkoxyalkyl, 
alkoxyalkylcarbonyl, alkyl, alkylcarbonyl, formyl, heterocycle, and hydroxyaikoxyaikyL 
Representative examples include, but are not limited to 4,4-(cis-l ,2- 
dioxycyclopentyOpiperidinyl, 

The term "heterocyclealkoxy," as used herein, refers to a heterocycle group, as 
defined herein, appended to the parent molecular moiety through an aJkoxy group, as 
defined herein. Representative examples of heterocyclealkoxy include, but are not limited 
to, 2-pyrid-3-ylcthoxy, 3-quinoiin-3-ylpropoxy, 5-pyrid^ylpentyloxy, and the like. 

The teim "heteiocyclealkoxyimino," as used herein, refers to a heterocyclealkoxy 

group, as defined herein, appended to the parent molecular moiety through an imino 

group, as defined herein. Representative examples of heterocyclealkoxyimino include, but 

are not limited to, 2-pyrid-3-ylcthoxyimino, 3-quinolin-3-ylpropoxyimino, 5-pyrid-4- 

ylpentyloxyimino, 3-(4.morpholinyl)propoxyimino, and the like. 

The term "heterocyclealkyi," as used herein, refers to a heterocycle, as defined 

herein, appended to the parent molecular moiety through an alkyl group, as defined herein. 

Representative examples of heterocyclealkyi include, but are not limited to, pyrid-3- 

ylmethyl, 2-pyrimidin-2-ylpropyi, and the like. 
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The term "hcterocyclealkylcarbonyi;' as used herein, refers to a heterocycieaikyl 
group, as defined herein, appended to the parent molecular moiety through a carbonyl 
group, as defined herein. Representative examples of heierocyclealkylcarbonyl include, 
but are not limited to, pyridO-ylmethylcarbonyl, 3-pyrimidin-2-ylpropyicarbonyl, and the 
like. 

The term "(heterocycle)aryl," as used herein, refers to a heterocycle, as defined 
herein, appended to the parent molecular moiety a ary I group, as defined herein. 
Representative examples of (heterocycle)aryl include, but are not limited to, 4-(pyridin.3- 
yl)phenyl, 4-(pyrimidin-2-yl)phenyl, and the like. 

The term "heterocyclecarbonyl," as used herein, refers to a heterocycle, as defined 
herein, appended to the parent molecular moiety through a carbonyl group, as defined 
herein. Representative examples of heterocyclecarbonyl include, but are not limited to, 
pyrid-3-ylcarbonyi, quinoHn-3-ylcarbonyl, and the like. 

The term "heterocycleimino," as used herein, refers to a heterocycle group, as 
defined herein, appended to the parent molecular moiety dirough an imino group, as 
defined herein. Representative examples of heterocycleimino include, but arc not limited 
to, 4-morpholinylimino, and the like. 

The term "heterocycleoxy," as used herein, refers to a heterocycle group, as 
defined herein, appended to the parent molecular moiety through an oxy moiety, as 
defined herein. Representative examples of heterocycleoxy include, but are not limited to. 
pyrid-3-yloxy, quinolin-3-yloxy, and the like. 

The term "heierocycleoxyalkyl," as used herein, refers to a heterocycleoxy giDup, 
as defined herein, jq>pended to the parent molecular moiety through qn alky 1 group, as 
defined herein. Representative examples of heterocycleoxy alkyl include, but are not 
limited to, pyrid-3-yIoxymethyI, 2-quinolin-3-yloxyethyL and the like. 

The term "hetcrocycleoxyimino," as used herein, refers to a heterocycleoxy group, 
as defined herein, appended to the parent molecular moiety through an imino group, as 
defined herein. Representative examples of heterocycleoxy imino include, but are not 
limited to, pyrid-3-yloxyimino, quinolin-3-yloxyimino, and the like. 
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The term "heterocycleoxyiminoalkvl." as used herein, refers to a 
heterocycleoxyimino group, as defined herein, appended to the parent molecular moiety 
through an alkyl group, as defined herein. Representative examples of 
hetcrocycleoxyiminoalkyl include, but are not limited to, 2-(pyrid.3-yloxyim!no)ethyI, 2- 
{quinoIin-3-yloxyiniino)ethyl, and the like. 

The term "heterocyclesulfonyl," as used herein, refers to a heterocycle, as defined 
herein, appended to the parent molecuJar moiety through a suJfonyl group, as defined 
herein. Representative examples of heierocycJesulfonyl include, but are not limited to, 
pyrid-3-ylsulfonyI, quinolin-3-ylsulfonyl, 4.morphoIinyIsuifonyl, and the like. 
The term "hydroxy," as used herein, refers to an -OH group. 
The teim "hydroxy aikoxy," as used herein, refers to one or two hydroxy groups, as 
defined herein, appended to the parent molecular moiety through an aikoxy group, as 
defined herein. Representative examples of hydroxyalkoxy include, but are not limited to, 
2-hydroxyethoxy, 2,3-dihydroxypropoxy, 4-hydroxybutoxy, and the like. 

The term "hydroxyaikoxyalkyl," as used herein, refers to a hydroxyalkoxy group, 
as defined herein, appended to the parent molecular moiety through an alkyl group, as 
defined herein. Representative examples of hydroxyalkoxyalkyl include, but are not 
limited to, 2-[2-(hydroxy)ethoxy]ethyI, 2-[3-(hydroxy)propoxyJethyK 4- 
hydroxybutoxymcthyl, and the like. 

The term "hydroxyalkyj," as used herein, refers to one or two hydroxy groups, as 
defined herein, appended to the parent molecular moiety through an alkyl group, as 
defined herein. Representative examples of hydroxyaikyl include, but are not limited to, 
2-hydroxyethyl, 2,3-dihydfoxypropyl. and the like. 

The term "hydroxyimino," as used herein, refers to a HON= group. 
The term "hydroxyiminoalkyl," as used herein, refers to a hydroxyimino group, as 
defined herein, appended to the parent molecular moiety through an alkyl group, as 
defined herein. Representative examples of hydroxyiminoalkyi include, but are not 
limited to, 2-{hydroxyimino)ethyl 3-(hydroxyimino)propyl, and the like. 
The term "imino," as used herein, refers to a HN= group. 
The term "mammal," has its ordinary meaning and includes human beings. 
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The term "methylenedioxy," as used herein, refers to a -OCH,0- group wherein ihe 
oxygen atoms of the methylenedioxy are attached to the parent raolccuiar moiety through 
two adjacent carbon atoms forming a 5 memeber^d ring. ITie carbon atom of 
methylenedioxy group is optionally substituted with one substituent selected from alkyl 
and 0X0. 

The term "methylenyl, " as used herein refers to a HjC^ group. 

The term "nitro," as used herein, refers to a -NO2 group. 

The term "0x0," as used herein, refers to a 0= moiety. 

The terai "oxy," as used herein, refers to a -0- moiety. 

The term "phosphonato," refers to a (R,jO)2P(0)0- group wherein f^, is aikyl. 

The term "spirocycle," as used herein, refers to a -X,(CH,)pXj- group wherein X, 
and X, are independently selected from CH,, NH, O, S, S(0), and S(0),; and p is an 
integer from 2-3. X, and X, are attached to the parent molecular moiety through one 
carbon atom forming a 5 or 6 membered ring. Representative examples of spirocycle 
include, but are not limited to U-dioxolane, 13-dioxane, 1 ,3-oxathianc, 1.3-oxazinane, 
and the like. 

The spirocycles of this invention are optionally substituted with 1 , 2, or 3 
substituents independently selected from alkoxy. alkoxyalkyl, aJkoxycarbonyl, alkyl, 
aikylcarbonyl, aminocarbonyl, benzyloxcarbonyl, and formyl. The substituents can be 
attached to nitrogen or any of the carbon atoms. 

The term •'(spirocycle)spirocycle," as used herein, refers to a spirocycle, as defined 
herein, attached to the parent molecular moiety through a spirocycle, as defined herein. 
Representative examples of spirocycle-spirocyclc include, but arc not limited to, 1,7,9- 
trioxaspiro[4.5]decane, l,4,7,9-tetraoxaspiro[4.5]decane, and the like. 

The term "thio," as used herein, refers to a -S- moiety. 

The term "thioureylene," as used herein, refers to -NR„C(S)NR,«R^ wherein R^„ 
R,i, and R^ are independently selected from hydrogen, alkyl, aryl, and ar>'lalkyl, as 
defined herein. 
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The term "ureylene." as used herein, refers to -NR,,C(0)NR,jR„, wherein R,;, R^,, 
and are independently selected from hydrogen, alkyl, aryK and arylalkyl. as defined 
herein. 

In a further aspect of the present invention pharmaceuiicaJ compositions are 
disclosed which comprise a compound of the present invention Jn combination with a 
phannaceutically acceptable carrier. 

The present invention includes one or more compounds, as set forth above, 
formulated into compositions together with one or more non-toxic physiologically 
tolerable or acceptable diluents, carriers, adjuvants or vehicles thai are collectively 
referred to herein as diluents, for parenteral injection, for oral administration in solid or 
liquid form, for rectal or topical administration, or the like. As is well known in the art, a 
compound of the present invention can exist in a variety of forms including 
pharmaceutical ly-accepiable salts, amides and the like. 

Compositions may be prepared that will deliver the correct amount of a compound 
or compounds of the invention. The following dosages are thought to provide the optimal 
therapy: iv infusions: 0.1- 250 nmol/kg/minute, preferably from 1-50 nmol/kg/minute; 
oral: 0.01-250 ^Mol/kg/day, preferably from about 0. U50 jiMoI/kg/day; these oral molar 
dosage ranges correspond to 0.005-125 mg/kg/day, preferably 0.05-25 mg/kg/day. For 
treatment of acute disorders the preferred route of administration is intravenous; the 
preferred method of treating chronic disorders is orally by means of a tablet or sustained 
release formulation. 

" Phaimaceutically-acccptable amide" refers to the pharmaceutically-acceptable, 
nontoxic amides of the compounds of the present invention which include amides formed 
with suitable organic acids or with amino acids, including short peptides consisting of 
from l-to^ amino acids joined by amide linkages which may be branched or linear, 
wherein the amino acids are selected independenUy from namrally-occuning amino acids, 
such as for example, glycine, alanine, leucine, valine, phenylalanine, proline, methionine, 
tryptophan, asparagine, aspartic acid, glutamic acid, glutamine. serine, threonine, lysine, 
arginine, tyrosine, histidine, ornithine, and the like. 
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Pharmaceutical I y acceptable salts" refers to the pharmaceutical ly-acceptable, 
nontoxic, inorganic or organic acid addition sails of the compounds of the present 
invention, as described in greater detail below. 

Compounds of the present invention can exist as stereoisomers wherein 
asymmetric or chiral centers are present. These compounds are designated by the symbols 
"R" or "S," depending on the configuration of subsitiuents around the chiral carbon atom. 
The present invention contemplates various stereoisomers and mixtures thereof. 
Stereoisomers include enantiomers and diastereomers. Individual stereoisomers of 
compounds of the present invention can be prepared synthetically from commercially 
available starting materials which contain asymmetric or chiral centers or by preparation 
of racemic mixtures followed by resolution weil-known to those of ordinary skill in the 
art. These methods of resolution are exemplified by ( 1 ) attachment of a mixture of 
enantiomers to a chiral auxiliary, separation of the resulting mixture of diastereomers by 
recrystallization or chromatography and liberation of the optically pure product from the 
auxiliary or (2) direct separation of the mixture of optical enantiomers on chiral 
chromatographic columns. 

The compounds of the present invention can be used in the form of 
pharmaceutically-acceptablc salts derived from inorganic or organic acids. These salts 
include, but arc not limited to, the following: acetate, adipate, alginate, aspartate, 
benzoate, benzenesulfonaie, bisulfaie, butyratc, camphoratc, camphorsulfonaie, citrate, 
cyclopentanepropionate, digluconate. dodecylsulfate, ethanesuifonate. flavianate, 
fiimarate, glucoheptonate, glycerophosphate, hemisulfiite, heptonatc, hcxonoate, 
hydrochloride, hydrobromide, hydroiodide. 2'hydn)xy-ethanesulfonate, lactate, maleate, 
methanesulfonate, nicoiinate, 2-n^hthalcnesulfonatc, oxalate, palmoate, pectinate, 
persulfate, 3-phenylpropionate. phosphate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, and undecanoate. 

Appropriate cationic salts arc also readily prepared by conventional procedures 
such as treating an acid of Formula I with an appropriate amount of base, such as an alkali 
or alkaline earth metal hydroxide, e.g., sodium, potassium, lithium, calcium, or 
magnesium, or an organic base such as an amine, e.g., dibenzylethylenediamine. 
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cyclohexylamine. dicyclohexylamine. ihethylamine, piperidinc, pyrrolidine, bcnzylamine, 
and the like, or a quaternary ammonium hydroxide such as tetramcthylammonium 
hydroxide and the like. Also, the basic nitrogen-containing groups can be quatemizcd 
with such agents as loweralkyl halides, such as methyl, ethyl, propyl, and butyl chlorides, 
bromides, and iodides; dialkyi sultates; long chain halides such as decyl, lauryl, myristyl, 
and steary! chlorides, bromides and iodides; arylalkyl halides like benzyl and phenethyl 
bromides, and others. Water or oil-soluble or dispersible products are thereby obtained. 

The salts of the present invention can be synthesized from the compounds of 
Formula 1 which contain a basic or acidic moiety by conventional methods, such as by 
reacting the free base or acid with stoichiometric amounts or with an excess of the desired 
salt forming inorganic acid or base in a suitable solvent or various combinations of 
solvents. 

Further included within the scope of the present invention are pharmaceutical 
compositions comprising one or more of the compounds of fonnula I prepared and 
formulated in combination with one or more non-toxic pharmaceutically acceptable 
carriers compositions, in the manner described below. 

Compositions suitable for parenteral injection may comprise phannaceutically 
acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions or emulsions 
and sterile powders for reconstimtion into sterile injectable solutions or dispersions. 
Examples of suitable aqueous and nonaqueous carriers, diluents, solvents or vehicles 
include water, ethanol, polyols (propylene glycol polyethylene glycol, glycerol, and the 
like), suitable mixtures thereof, vegetable oils (such as olive oil) and injectable organic 
esters such as ethyl oleate. Proper fluidity may be maintained, for example, by the use of 
a coating such as lecithin, by the maintenance of the required particle size in the case of 
dispersions, and by the use of surfactants. 

These compositions may also contain adjuvants such as preserving, wetting, 
emulsifying, and dispersing agents. Prevention of the action of microorganisms may be 
ensured by various antibacterial and antifungal agents, for example, parabens, 
chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include 
isotonic agents, for example, sugars, sodium chloride and the like. Prolonged absorption 


-77- 


wo 00/23444 


PCT/US99/2490I 


of the injectable pharmaceutical form may be brought about by the use of agents delaying 
absorption, for example, aluminum monostearaie and.geiatin. 

If desired, and for more effective distribution, the compounds may be incorporated 
into slow-release or largeled-delivery systems, such as polymer matrices, liposomes, and 
microspheres. They may be sterilized, for example, by filtration through a bacteria- 
retaining filter, or by incorporating sterilizing agents in the form of sterile solid 
compositions, which may be dissolved in sterile water, or some other sterile injectable 
medium immediately before use. 

Solid dosage forms for oral administration may include capsules, tablets, pills, 
powders, and granules. In such solid dosage forms, the active compound is admixed with 
at least one inert customary excipient (or carrier), such as sodium citrate or dicalcium 
phosphate, and additionally (a) fillers or extenders, as for example, starches, lactose, 
sucrose, glucose, mannitol and silicic acid; (b) binders, as for example, 
carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose and acacia; (c) 
humectants, as for example, glycerol; (d) disintegrating agents, as for example, agar-agar, 
calcium carbonate, potato or tapioca starch, aiginic acid, certain complex silicates and 
sodium carbonate; (e) solution netarders, as for example paraffin; (0 absorption 
accelerators, as for example, quaternary ammonium compounds; (g) wetting agents, as for 
example, cetyl alcohol and glycerol monostearate; (h) adsorbents, as for example, kaolin 
and bentonite; and I lubricants, as for example, talc, calcium stearate, magnesium steaiate, 
solid polyethylene glycols, sodium iauryl sulfate or mixtures thereof In the case of 
capsules, tablets and pills, the dosage fonms may also comprise buffering agents. 

Solid compositions of a similar type may also be employed as filleis in soft and 
hard-filled gelatin capsules, using such excipients as lactose or milk sugar, as well as high 
molecular weight polyethylene glycols, and the like- 
Solid dosage forms such as tablets, dragees. capsules, pills and granules may be 
prepared with coatings and shells, such as enteric coatings and others well known in this 
art They may contain pacifying agents, and may also be of such composition that they 
release the active compound or compounds in a certain part of the intesUnal tract in a 
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delayed manner. Examples of embedding composiiions which may be used are polymeric 
substances and waxes. 

The active compounds may also be in micro-encapsuJated form, if appropriate, 
with one or more of the above-mentioned excipients. 

Liquid dosage forms for oral administration include pharmaceutically acceptable 
emulsions, solutions, suspensions, syrups and elixirs. In addition to the active 
compounds, the liquid dosage forms may contain inert diluents commonly used in the art, 
such as water or other solvents, solubilizing agents and emuJsifiers. as for example* ethyl 
alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoatc, 
propylene glycol, 1,3-biitylene glycol, dimethylformamide, oils, in particular, cottonseed 
oil, groundnut oil, com germ oil, olive oil, castor oil and sesame oil, glycerol, 
tettahydrofiirfuryi alcohol, polyethylene glycols and fatty acid esters of sorbitan or 
mixtures of these substances, and the like. 

Besides such inert diluents, these liquid dosage forms may also include adjuvants, 
such as wetting agents, emulsifying and suspending agents, sweetening, flavoring and 
perfuming agents. 

Suspensions, in addition to the active compounds, may contain suspending agents, 
as for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan 
esters, microcrystaliine cellulose, aluminum metahydroxide, bentonite, agar-agar and 
tragacanth, or mixtures of these substances, and the like. 

Composiiions for rectal or vaginal administrations are preferably suppositories 
which can be prepared by mixing the compounds of this invention with suitable non- 
irritating excipients or carriers such as cocoa butter, polyethylene glycol or a suppository 
wax, which are solid at ordinary temperatures but liquid at body temperature and 
therefore, melt in the rectum or vaginal cavity and release the active componcnL 

Dosage fonns for topical or transdcnnal administration of a compound of this 
invention further include omunents, pastes, creams, lotions, gels, powders, solutions, 
sprays, inhalants or transdermal patches. Transdermal administration via a transdermal 
patch is a particularly effective and preferred dosage form of the present invention. The 
active component is admixed under sterile conditions with a phamiaceutically acceptable 
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carrier and any needed preservative, buffers or propel) ants as may be required. It is known 
that some agents may require special handling in the preparation of transdermal patch 
formulations. For example, compounds that are volatile in nature may require admixture 
with special formulating agents or with special packaging materiaJs to assure proper 
dosage delivery. In addition, compounds which are very rapidly absorbed through the 
skin may require formulation with absorption-retarding agents or barriers. Ophthalmic 
formulations, eye ointments, powders and solutions arc also contemplated as being within 
the scope of this invention. 

The present compounds may also be administered in the form of liposomes. As is 
known in the art, liposomes are generally derived fbom phospholipids or other lipid 
substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid crystals that 
are dispersed in an aqueous medium. Any non-toxic, physiologically acceptable and 
metabolizablc lipid capable of foraiing liposomes may be used. The present compositions 
in liposome form may contain, in addition to the compounds of the present invention, 
subilizers, preservatives, excipients, and the like. The preferred lipids are the 
phospholipids and the phosphatidyl cholines (lecithins), both natural and synthetic. 
Methods to form liposomes are known in the art. See, for example, Prescott, Ed., Methods 
in Cell Biology, Volume XIV, Academic Press, New York, N. Y., (1976), p 33 et seq. 

Synthetic Methods 

The compounds and processes of the present invention will be better understood in 
connection with the following synthetic schemes which illustrate the methods by which 
the compounds of the invention may be prepared. The R groups are as defined above 
unless otherwise noted below. 
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Scheme 1 



3 (I) 

The compounds of the present invention may be synthesized by methods illustrated 
in Schemes 1 and 2. In accordance with Scheme 1, the 5,7-disubstituted compounds 
wherein R* and are aryl or a heterocyclic group may be prepared by a modification of a 
method of Kambe et al., Synthesis, 1980, 366-368. An appropriately substituted 
acetophenone ( 1 , the "R' Reagent"), wherein R* is aryl or a heterocyclic group, an 
appropriately substituted aldehyde (2, the "R^ Reagent"), R^ is aryl or a heterocyclic group, 
and maiononitriie are heated in the presence of ammonium acetate, or another suitable 
ammonium salt, such as for example, ammonium propionate, ammonium iodide, or the 
like, in an apxotic solvent to produce compound (3). The water of the reaction may 
removed by use of a Dean Stark apparatus or by another suitable means, such as 4 A 
molecular sieves. Suitable aptotic solvents include benzene, toluene, methylene chloride, 
DMF, THF, dioxane, and the like. The reaction may be perfonned at from about 40 to 
about 200 '*C, and preferably at the reflux temperature of the solvent, for from about 1 
hour to about 24 hours, preferably about 4 hours to 8 hours. The product (3) is preferably 
purified by chromatography after isolation from the reaction mixture. The above reaction 
may also proceed by contacting the aldehyde (2) with maiononitriie and isolating the 
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resulting dicyano substituted alkene which is then reacted with the ketone (1) to form, 
upon addition of ammonium and cyciizaiion, compound (3). Aliphatic aldehydes do not 
work effectively by this route. The ketone ( ) ) may, however, include as alkyl groups. 

The acetophenone starting materials ( I ) may be obtained commercially, or 
prepared easily by Friedel-Craft acylation of a suitable aromatic substrate, for example. 
The appropriate aldehyde starting materials (2) also may be obtained commercially, or 
may be prepared easily, for example by reductions of esters or acids with DIBAL or 
another suitable hydride reducing agent, or oxidation of alcohols under Swem conditions, 
for example. 

Compound (3) is then treated with excess formamide by heating at reflux. The 
formation of product is monitored by TLC, and when the reaction is complete (after about 
1 to about 8 hours) the reaction mixture is cooled to room temperature. The 5,7- 
disubstituted pyrido [2,3 -djpyrimidine product I is then removed by filtration and purified 
by column chromatography. This compound may then be partially or fully reduced by 
catalytic hydrogenation to the partially saturated or fully saturated version(s) (on the right 
side of the molecule) of the compounds shown in Scheme I or of Formula I. 
Stereoisomers produced during these reduction steps are included within the scope of the 
invention. The present invention also contemplates reductions which produce single 
bonds between the 5,6 and 7,8 positions and a double bond between the 6,7 carbons. The 
stereoisomers may be isolated and purified by conventional means. 

In accordance with Scheme 2 are prepared compounds of Foranula I wherein is 
preferrably an aryl. heterocycle or heterocyclic group, and is loweralkyl, loweralkcnyl. 
loweralkynyl, or an arylalkyl group. In addition, R* may be selected from those additional 
groups listed in R\ 

Compound (4, the "R^ Reagent") may be obtained commercially or pieparcd from 
the precursor ester (S) or alcohol (5) by suitable reactions. Compound (5) may be reduced 
with a suitable reducing agent, such as for example, diisobutylaltiminum hydride or 
another similar alkylaluminum hydride, under conditions well known to the art 
Compound (6) may be oxidized to the aldehyde (4) Swem oxidation conditions, or other 
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reactions known to those skilled in the art. The desired compound (4) is freshly prepared 
before its use in the reaction described below. 

Compound (9), the "R' Reagent" may be prepared from the precursor aJpha-bromo 
ketone (7) by a two-step procedure. Compound (7) is treated with triphenylphosphine in 
the presence of a base, such as for example, triethyl amine, to give compound (8). 
Compound (8) is then treated with an alkali metal base, such as NaOH or the like, to give 
compound (9). The procedure is normally accomplished by vigorous mixing of a solution 
of (8) in an organic solvent with an aqueous solution of base. 

Compounds (4) and (9) are mixed and the mixture is held at ambient temperature 
until the reaction is complete (monitoring by TLC), and the product (10) is purified by 
chromatography. A mixture of the cis and trans isomers is obtained and taken to the next 
step without further separation. Compound (JO) is condensed with malononitrile by 
healing in the presence of ammonium acetate as defined for Scheme 1 above to produce 
compound (11). 
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Schcfne 2 



Compound (U ) is then treated with excess formamide by heating at reflux. The 
formation of product is monitored by TLC. and when the reaction is complete (routinely, 
after about 1 to about 8 hours) the reaction mixture is cooled to room temperature. The 
SJ-disubstitutcd pyrido[2,3-d]pyrimidine product I is then removed by filtration and 
purified by column chromatography. In an alternate procedure, compound (1 1 ) is treated 
by heating with formamidine acetate in ethoxyethanol, followed by purification by flash 
diromatogiaphy. in another alternate procedure, compound (1 1) and ammonium sulfate 
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are heated at reflux in iriethyl orthoformate for about 1 to about S hours, but preferably 
about 2 hours. The reaction mixture is cooled and added to a mixture of ammonia in 
eihanol. The mixture is stirred for about 12 to 24 hours at 25 °C, then at reflux for from 
one to 4 hours, and the solvent is removed in vacuo. The residue is purified by trituration 
with chioroform/eihyl acetate, and the product may be converted to a hydrochloride salt by 
suspension in 3M HCl, followed by lyophilization. 


Scheme 3 


(I) 


Scheme 3 illustrates an alternate method for preparing the compounds I of the 
invention. Compounds (1), prepared as described above, are reacted with a dicyanoalkene 
compound (12) by heating with a suitable ammonium salt, such as for example, 
ammonium acetate, ammonium propionate, ammonium iodide, or the like, at reflux in an 

1 5 alcoholic or aprotic solvent to give the compound I. Suitable solvents for the reaction may 
be easily determined by those skilled in the art, without undue trial and error, and may 
include, for example, ethanol, propanoi, isopropanol, t-butanol, n-butanol, 1,2- 
dichloroeihane, benzene, chloroform, carbon tetrachloride, toluene, dioxane, 
diraethoxyclhane, and the like. A preferred solvent is K2-dichloroethane. The dicyano 

20 compounds (12) may be prepared from the precursor aldehyde (4) by treatment with 

malononitrilc in 1:1 HjO:EtOH in the presence of a catalytic amount of glycine according 
to the method of Bastus (Tetrahedron Lett. , 1963: 955), or alternately MgO in 
dichloromethanc or a similar aprotic solvent (cf Broekhuis, et ai„ Reel. J. R. Neth. Chem. 
Soc., 99: 6-12 (1980); Moison, et al. Tetrahedron (1987), 43:537-542). 

25 To prepare compounds of formula I wherein R' and R^ are not both hydrogen 

atoms, it is possible to prepare the desired derivative from the compound of Formula I 
wherein R^ and R^ are both hydrogen atoms. When R' or R* is loweralkyi this may be 
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accompiished by reaction of the free amino group with the appropriate alkylating reagent, 
such as an alkyl halide. an aikyi mesylate or an alkyi tosylate, for example, in the presence 
of a base such as triethylamine or potassium carbonate in a suitable solvent, such as for 
example, methylene chloride or THF. When R' or is ar>iaJkyl this may be 
accomplished by reaction of the free amino group wth the appropriate aiylalkyl halide, an 
aJkyl mesylate or an alkyi tosylate, for example, in the presence of a base such as 
triethylamine or potassium carbonate in a suitable solvent, such as for example, methylene 
chloride or THF. When R' or R^ is acyl this may be accomplished by reaction of the free 
amino group with the appropriate acid anhydride, acyl chloride or activated acyi group, in 
the presence of a base such as triethylamine or potassium carbonate in a suitable solvent, 
such as for example, methylene chloride or THF. When R' and R' are taken together with 
the nitrogen atom to which they are attached to form a 5-to-7 membeied ring optionally 
containing an additional oxygen or nitrogen atom, the compound may be prepared by 
reacting a precursor compound having a halogen atom in place of the amino group at the 
4-position with a 5-7 membered ring compound optionally containing an additional 
oxygen or nitrogen atom. Examples of such compounds include, but are not limited to, 
morpholine, piperidine, pyrrolidine, piperazine, thiomorpholine, and the like. Also, this 
alternate procedure may be used to prepare alkyl substituted amino compounds, for 
example by reacting the chloro compound with a mono- or disubstituted amine, such as 
for example, diethylamine, ally] amine, dibutylamine. This reaction takes place readily in 
a solvent such as methylene chloride, for example, in the presence of a tertiar>- amine. The 
precursor compound having a halogen atom in place of the amino group at the 4-position 
may be prepared by substitution of triethyl orthofomfiate for the foraiamide followed by 
chlorinauon of the ring by treaunenl with phosphorous oxychloride or thionyl chloride in 
the presence of DMF in Scheme 1 wherein compound (3) is converted to compound L 

Method of Inhibiting Kinase 

In yet another aspect of the present invention a process of inhibiting adenosine 
kinase is disclosed. In accordance with that process, an adenosine kinase enzyme is 
exposed to an effective inhibiting amount of an adenosine kinase inhibitor compound of 
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the present invention. Means for determining an etTcciive inhibiting amount arc well 
known in the art. 

The adenosine kinase to be inhibited can be located in viiru. in situ or in vivo. 
Where the adenosine kinase is located in vitro, adenosine kinase is contacted with the 
inhibitor compound, typically by adding the compound to an aqueous solution containing 
the enzyme, radiolabeled substrate adenosine, magnesium chloride and ATP. AK activity 
of cell supematants was assayed radiometrically. Assays were carried out at ambient 
temperature in a final volume of 100 ^L. The reaction mixture contained 64 mM Tris HCl 
(pH 7.5), 0.2 mM MgClj, 1 mM ATP, 0.2 uM U-['*C]-adenosine or [^H]-adenosine and 
appropriate volumes of rat brain cytosol as a source of adenosine kinase. The reaction was 
tenninated after 1 5 min by spotting 40 of the reaction mixture onto disks of Whatman 
DE-81 anion exchange paper. DE-81 disks were then air-dried, washed for 10 minutes in 
2 mM ammonium formate, then rinsed successively with distilled water, methanol and 
acetone, and dried. DE-81 disks were then soaked for 5 minutes in 0. IN HCI/0.4 M KCl 
before addition of scintillation cocktail and counting by liquid scintillation counting. The 
enzyme can exist in intact cells or in isolated subcellular fractions containing the enzyme. 
The enzyme is then maintained in the presence of the inhibitor for a period of time and 
under suitable physiological conditions. Means for determining maintenance times are 
well known in the art and depend inter alia on the concentrations of enzyme and the 
physiological conditions. Suitable physiological conditions are those necessary to 
maintain adenosine kinase viability and include temperature, acidity, tonicity and the like. 
Inhibition of adenosine kinase can be performed, by example, according to standard 
procedures well known in the an (Yamada. et al., Como. Biochem. PhvsioL. (1982), 7IB, 
367-372), hereby incorporated by reference. 

In vitro adenosine kinase activity can be measured using any of the standard 
procedures well known in the art By way of example, cells containing adenosine kinase, 
such as IMR-32 human neuroblastoma cells, are incubated in the presence and absence of 
an inhibitor. Inhibition is measured as the ability to inhibit phosphorylation of externally 
applied "C-adenosine by these cells. The cells can be intact or broken. The specificity of 
adenosine kinase inhibitory activity* is determined by studying the effects of inhibitors on 
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adenosine A„ A,^. and Aj receptor binding, adenosine deaminase activity and adenosine 
transport. 

Where the adenosine kinase is located in situ or in vivo, the inhibiting compound is 
typically administered to a fluid perfusing the tissue containing the enzyme. That fluid 
can be a naturally occuring fluid such as blood or plasma or an artificial fluid such as 
saJine, Ringer's solution and the like. 

Numerous animal models for studying adenosine kinase activity and the effects of 
inhibiting such activity are well known in the art. By way of example, adenosine kinase 
inhibitors have been reported to protect rodems (e.g.. mice and rats) from experimentally- 
induced seizure activity (Zhang. G., Murray. T.F.. L Pharmacol. Kxn Th^r , 1993, 264, 
1415-1424; Murray, T.F.. et al., PrugPev. R^s., 1993. 28, 410^15; Kowaluk, E. A., ci 
al.. Drug Dev. Rey., 1996. 37, 190). hereby incorporated by reference. Other animal 
models of adenosine kinase activity have been described (See, e.g., Davies, et al., 
BiQchem. Pharmacol . 1984, 33, 347-355; Keil, et al., Eur. J. Phamiacn] 1994, 271, 37- 
46; Murray, et aL. Drug Development Rp^ 1993, 28, 410-415), hereby incorporated by 
reference. 

A method of inhibiting adenosine kinase in vivo is particularly useful in mammals 
such as humans. Administering a therapeutic amount of an inhibitor compound is 
typically accomplished by the parenteral (e.g., intravenous injection) or oral administration 
of the compound. 

By a "therapeutically-effective amount" of the compound of the invention is meant 
a sufficient amount of the compound to treat adenosine kinase related disorders or those 
conditions or diseases which are ameliorated or modified by local inhibition of the enzyme 
which results in an increase in the concentration of adenosine. It wiU be understood, 
however, thai the total daily usage of the compounds and compositions of the present 
invention is to be decided by the attending physician within the scope of sound medical 
judgment. The specific therapeutically-effective dose level for any particular patiem will 
depend upon a variety of factors including the disorder being treated and the severity of 
the disorder; activity of the specific compound employed; the specific composition 
employed; the age, body weight, general health, gender and diet of the patient; the time of 
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administrdlion, route of administration, and rate of excretion of the specific compound 
employed: the duration of the treatment: drugs used in combination or coincidental with 
specific compound employed: and the like factors well known in the medical arts and well 
within the capabilities of attending physicians. 

The compounds of the invention were tested in vivo in the hot plate lest of 
analgesia in mammals such as mice. For example, the compounds of examples 6, 79. 104, 
130, 133, 134, 137. 205. 246 and 256 in the procedure described directly below were 
tested thirty minutes after preirealment with the drugs (30 ^mol/kg i.p.) for latency to 10th 
jump (in seconds). The longer the number of seconds, the more effective the drug at 
masking the pain feh from the hot plate. Compound 6 resulted in 152 seconds relative to 
the vehicle alone of 72.8±10,5 seconds (average±staDdard deviation); compound 79 
resulted in 143 seconds; compound 104 resulted in 180 seconds; compound 130 resulted 
in 158 seconds; compound 133 resulted in 131 seconds; compound 134 resulted in 137 
seconds; compound 137 resulted in 159 seconds; compound 205 resulted in 158 seconds, 
compound 246 resulted in 160 seconds and compound 256 resulted in 143 seconds. 
Compounds of the invention are therefore potent pain relievers as demonstrated in this 
animal model. 

Mouse Hot Plate Assay 

Male CF] mice (Charles River) of approximately 25-30 g body weight are 
pretrcated with 10 ml/kg of the test compounds, i.p. or p.o, in groups of 8 animals per 
dose. At the end of the pretreatment period, the mice are placed in an Oraniiech 
Electronics Automated 16 Animal Hot Plate Analgesia Monitor (Columbus, OH; Model 
AHP16AN) in individual, 9,8 x 7.2 x 15.3 cm (1 x w x h) plastic enclosures on top of a 
copper plate wanned to 55 *C. Infared sensors located near the top of each enclosure 
record beam crossings that occur as the mice jump oflFof the heated surface. Latency 
times for each jump are automatically recorded, and latency to both the first and tenth 
jumps are used for data analysis. Mice that do not reach the criteria of 1 0 jumps by 1 80 
seconds are immediately removed from the hotplate to avoid ussue damage, and they are 
assigned the maximum value of 180 seconds as their latency to tenth jump. 
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Numerous other animal models of adenosine kinase activity have been described 
[See, e.g., Davics,, ci ai., Biochcm. Pharmacol., 33:347-355 (1984); Keii, ci al., Eur. J. 
Pharmacol., 271 :37-46 (1994); Murray, ei al.. Drug Development Res.. 28:410-415 
(1993)J. 

Compounds of the present invention were also tested in vitro . The results of some 
representative studies are shown below in Tables 1 below. The Examples provided before 
the claims are all adenosine kinase inhibitors. The data indicate that the compounds 
inhibit adenosine kinase and are useful as adenosine kinase inhibitors. The compounds of 
the invention including compounds of formula I and II with the variables recited herein are 
also useful as screening tools or as comparative indicators of adenosine kinase inhibition 
activity relative to unknown inhibitors or potential inhibitors. 

Table 1 

Inhibition of Adenosine Kinase hv Representati ve Comnounds of the Invention 


Compound of Example No. 

IC,o (nM) 
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0.3 
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1 
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1 


330 

5 
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2 
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inhibition using the above protocol. These compounds exhibited potent inhibition of 
adenosine kinase with ED.o*s ranging from 1 to 500 nM. 


50 


Cairageena n hyperalgesia Test-Hnthox A^^y 
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This assay may be indicative of a compound's ability to produce analgesia against 
carrageenan and capsaicin induced hyperalgesia. The assay is further discussed in 
Hargreaves K, Dubner R, Brown F, Flores C, Joris J (1988), A new and .en.itivP m.rh.^ 
for measuring thermal nociccmion in cmanem.f: hvoeralpe^^ia Pain 32: 77-88, hereby fully 
incorporated by reference. 

C/D Sprague Dawley rats (Charles. River), body weight range 250-350 g, are 
acclimated in the test room for 30-60 min. before any treatment (habituation). 
Carrageenan (CARRXlambda, from Sigma, St. Louis, MO) is dissolved in heated saline at 
10 mg/ml. This solution is sonicated and vortexed and then cooled to room temperature. 
After rats have been habituated they are injected with 1 00 nl of the CARR solution into 
die plantar surface (s.c.) of the right hindpaw. A 26 3/8 g needle is used for injection. The 
insertion of the needle will start at the midline of the foot between the tori and project 
toward the heel -0.25 cm . Needle is then slowly removed from the skin to prevent 
seepage. Test compounds are administered at a time predetermined in relation to CARR 
injection (typically 1 hour pre CARR administration). The left hindpaw receives no 
injections. After carrageenan injection the rats are returned to their cages until 30 minutes 
before testing at which time they are placed in the Hargreaves thermal stimulator 
apparatus (Hoibox) for a 30 minute habituation period. Testing (thermal stimulaUon) is 
then performed. Each rat is tested 3 times (both right and left hindpaw) with approx. 5 
minute between trials. The standard setting for the thermal stimulator (voltmeter) is 4.5 
and the maximum time of exposure is 20.48 seconds. Scoring is based on latency to 
wididrawai from die thermal stimuli (0-20.48 seconds) The 2 lowest times of the diree 
taken are averaged and the means are then determined for both the right and left paws (n=6 
in most cases). Data is analyzed using GB Stat, with ANOVA protected T-tests to 
determine significant carrageenan effect (right versus left in same animal) and analgesic 
effect (right drug treated vs. right control). Results are indicated below as ED,, values in 
micromolar concentration. For those values in nanomolar concentration, the values are 
designated by "nm". 

Compound ED^ value (micromole/k p r) 
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Example 1 34 0.6 
Example 35 1 3 
Example 352 3 
Example 353 3 
Example 354 l 
Example 355 1 
Example 356 1 
Example 357 3 
Example 359 1 
Example 534 3 

Additional compounds of the presem invention were tested in the carrageenan and 
capsaicin induced hyperalgesia hoibox assay using the above protocal in C/D Sprague 
Dawley rats. These compounds exhibited ED«'s ranging from 1 to >10 micromolar. 
Compounds exhibiting less potency in the carrageenan hyperalgesia hotbox assay may 
require a higher dose or potency may be species dependent. 

Method of Treating Cerebral lschemia, Epilepsy, 

Nociperception (Nociception) (Pain), Inflammation including conditions such as 
Septic Shock due to Sepsis Infection. 

In yet another aspect of the present invention a method of treating cerebral 
ischemia. epileps>', nociperception or nociception, inflammation including conditions such 
as septic shock due to sepsis infection in a human or lower mammal is disclosed, 
comprising administering to the mammal a therapeutically effective amount of a 
compound of formula 1 with R'-R^ as defined herein. The preferred compounds are those 
of formula II with the R variables as defmed previously. In particular, the present 
invention relates to a method of treating the above disorders comprising administering a 
compound of formula II wherein is a substituted aryl or heterocycle moiety wherein the 
substituem (preferrably halogen) is at the meta or 3-position relative to the ring attachment 
and R' is a substimted heterocycle or aryl moiety wherein the substituem is at the paia or 
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4.position relative to the ring attachment. The most preferred use is in the treatment of 
pain. 

Alterations in cellular adenosine kinase activity have been observed in certain 
disorders. Adenosine kinase activity was found to be decreased, relative to normal liver, 
in a variety of rat hepatomas: activity of the enzyme giving a negative correlation with 
tumor growth rate (Jackson, etal., Br. J. Cancer, 1978,37:701.713). Adenosine kinase 
activity was also diminished in regenerating liver after partial hepatectomy in 
experimental animals (Jackson, et al., Br. J. Cancer, 1978, 37: 701-713). Er>'throcyte 
Adenosine kinase activity was found to be diminished in patients with gout (Nishizawa, et 
al., Clin. Chim. Acta 1976, 67: 15-20). Lymphocyte adenosine kinase activity was 
decreased in patients infected with the human immunodeficiency vims (KTV) exhibiting 
symptoms of AIDS, and increased in asymptomatic HIV-scropositive and HIV- 
seronegative high-risk subjects, compared to noraial healthy controls (Renouf, et al., Clin. 
Chem. 1989, 35: 1478-1481). It has been suggested that measurement of adenosine kinase 
activity may prove useful in monitoring the clinical progress of patients with HTV 
infection (Renouf, et al., Clin. Chem. 1989, 35: 1478-1481). Sepsis infection may lead to 
a systemic inflammatory syndrome (SIRS), characterized by an increase in cytokine 
production, neutrophil accumulation, hemodynamic effects, and tissue damage or death. 
The ability of adenosine kinase inhibitor to elevate adenosine levels in tissues has been 
demonjrtrated to ameliorate syndrome symptoms, due to the known anti-inflammatory 
effects of adenosine. (Firestein, et al.. J. of immunology, 1994:5853-5859). The ability 
of adenosine kinase inhibitors to elevate adenosine levels is expected to alleviate pain 
states, since it has been demonstrated that administration of adenosine or its analogs 
results in antinociception or aniinociperccption. (Swaynok, et ai., Neuroscience, 1989, 
32:557-569). 

The following Examples illustrate preferred embodiments of the present invention 
and are not limiting of the specification and claims in any way. 


Example 1 

i-aminp-5-(p-dimethylaminonhenvlV7-rD.brQmnp h envr^pvTidon'^-rl1p vrim^Hinp 


-95- 


wo 00/23444 


PCTaiS99/2490l 


A sample of 4-(4.bromophenyI)-3-cyano-6-(4-(dimethylamino)phenyi)pyridine-2- 
amine ( I g), was suspended in formamidc (20 mL), and the reaction was heated to reflux. 
After about 3 hours, the reaction was complete as monitored by TLC» and the reaction 
mixture was cooled to room temperature. The product was allowed to precipitate, then 
recovered by filtration and washed with water. AdditionaJ product was recovered from the 
filtrate. The product was purified by column chromatography eiuting with 10% 
MeOH/CHjCIj to give the pure title compound. IR (KBr) 3503, 3398, 1731, 1658, 1510, 
1467, 1278cm*'; MS m/z421 (M+H)\ 

The6-(4-bromophenyl)-3-cyano-4-(4-(dimethylamino)phcnyl)pyridine-2-amine 
compound was prepared as follows: 

The reagents, 4-bromoacetophenone ( 1 0 mmol, the "R" reagent"), 4- 
dimethylaminobenzaldehyde (10 mmol, the "R' reagent"), malononitrile (10 mmol) and 
ammonium acetate (1.4 g) were added to 25 mL of benzene. The reaction mixture was 
heated to reflux in a vessel fitted with a Dean-Stork apparanis. After 3.5 hours, the 
mixture was cooled, and the solvent was removed The residue was purified by flash 
chromatography, eiuting with methylene chloride, with optional addition of 5% ethyl 
acetate to the eluani. MS m/z 394 (M+H)*. 

fecampl^S 2-156 

Following the procedures of Example 1, except substituting the appropriate 
reagents for and as indicated in Table 2 below, compounds of Examples 2-156 were 
prepared. 
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Table 2 
Examples 2-156 


Ex. 

Name 

R* Reagent (for 

R' Reagent (for 

Analytical Data 

No. 


7-position) 

5 -position 


2 

4-amino-5-(4- 

1.(4- 

4- 

IR (KBr) 3440, 


dimcthylaminophenyl)-?- 

dimeihylamino- 

dimcthylamino- 

1615, 1760, 


(4- 

phenyl)- 

benzaldehyde 

1210cm-*; MS 


dimeth ylaminophen y l)py r 

ethanone 


m/z385 


ido(2,3-d]pyrimidine; 



(M+H)'. 

3 

4-amino-5-{4- 

N(4. 

4- 

IR (KBr) 3330, 


methoxyphenyl)-7-(4- 

dimethylamino- 

methoxybenzald 

1600. 1640, 


d imethy 1 am inophcny l)py r 

phenyl)- 

ehyde 

1780,1200cm-'; 


ido[2,3-d]pyrimidme; 

ethanone 


MSm/z 
372(M+Hr. 

4 

4-amino-5-(4- 

K4. 

4- 

IR (KBr) 3660, 


dimethylaminopheny])-?- 

mcthoxyphcnyl) 

dimethylamino- 

1600. 1620, 


(4- 

-ethanone 

benzaldehyde 

1510, 1360, 


methoxy phenyl )pyrido[2. 



1240 cm''; MS 


3-d]pyrimidine; 



m/z372 
(M+H)*. 

5 

4-amino-5-(4- 

K4- 

4-isopropyl- 

IR (KBr) 3430, 


isopropylphenyl)-7-{4- 

methox>phenyl) 

benzaldchyde 

3360, 1580, 


methoxyphenyl)pyrido[2. 

-ethanone 


1540 cm ": MS 


3-d]pyrimidine; 



myz371 
(M+H)\ 
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6 

4-amino-5-(4- 

1.(4- 

4-neopentyl- 

IR(KBr) 3480, 


neopeniyIphen>i)-7-(4- 

methoxyphenyl) 

benzaldehyde 

2960. 1580, 


meihoxyphenyl)pyr!do[2. 

-ethanone 


1510, 1240 cm'; 


3-d]pyriinidine; 



MSm/z399 
(M+H)'. 

7 

4-amijio-5-(4- 

1.(4- 

4- 

IR(KBr) 


buioxyphenyI)-7-(4- 

methoxyphenyl) 

butoxybenzaJdeh 

3480,1600, 


methoxyphenyl)pyrido[2, 

-ethanone 

yde 

1580, 1510, 


3-d]pyrimidine; 

• 


1240, 1180 cm'; 
MSm/2 401 
(M+H)'. 

8 

4-amino-5-(4- 

H4- 

4- 

IR(KBr) 3660, 


meihoxyphenyl)-7-(4- 

bromophenyl)- 

methoxybenzald 

1600, 1680, 


bromopheny l)pyrido[2^- 

ethanone 

ehyde 

1520, 1240cm'*; 


d]pyriinidine; 



MSm/z 
407(M+Hr. 

9 

4-amino-5-(4- 

1.(4- 

4-isopropoxy- 

iR(KBr)3480,. 


isopropoxyphenyl)-7-(4- 

methoxyphenyl) 

benzaldehyde 

2940, 1600, 


mcthoxyphenyl)pyrido[2. 

-ethanone 


1580, 1504 cm''; 


3-d]pyrimidine; 



MS m/z 386 
(M+H)\ 

10 

4-amino-5-(4- 

l-(4-N- 

4-butoxy- 

IR (KBr) 3480. 


butoxyphenyl)-7-(4-N- 

foimylpiperazin 

benzaJdehyde 

2940, 1660, 


fomiylpiperazinylphenyi) 

ylphenyl)- 


1600, 1580, 


pyrido(2,3-d]pyriraidine; 

ethanone 


1510 cm'; MS 
m/z 483 
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I] 

4-amino-5-r4- 
bcn2vIoxyphenyI)-7-(4- 
mcthoxyphcnyl)pyrido[2, 
3-<i]pyrimidine; 

methoxyphcnyi) 
•cthanone 

4-Denzyloxy- 
benzaldehyde 

1 IR (KBr) 3480, 
3040, 1600, 
1580, 1560 cm-'; 
MS m/z 435 
(M+H)*. 

12 

•t -oJlil n U J 

phenoxyphenyl)-7-(4- 

methoxyphenyI)pyrido[2, 

3-d]pyriinidine; 

1 /A 

1-^4- 

methoxyphenyl) 
-ethanone 

4-phcnoxy- 
benzaldehyde 

IR (KBr) 3456, 
3053, 1580, 
1558, 1247 cm'; 
MSm/z 421 
(M+H)*. 

13 

■R 

4-aniino-5-(4- 
isopropyiptienyl)- /-(4- 
diethylmalonylaJlylphenyl 
)pyrido(2,3 -d]pyrimidine; 

l-(4-(3- 

(dieihyimaionyi) 
allyl) phenyi> 
ethanone 

4-isopropyl- 
benzaldehyde 

IR(KBr) 3480, 
2980, 1735, 
1580, 1555 cm '; 
MS m/2 539 

{M+uy. 

'r3 — 

4-amino-5-{4- 

i so propy Ipheny I )-7-(4-t- 

buty 1 aery 1 pheny l)pyridor2 

,3-d]pyrimidinc; 

l-(4-t- 

butylacrylphenyl 
Vethanone 

4-isopropyl- 
benzaldehyde 

IR (KBr) 3471. 
2957, 1708, 

1149 cm '; MS 
m/2 467 
(M+H)'. 


4-amino-5-(3- 
bromophenyl)-7-(4- 
dimethylammophenyl)pyr 
ido[2,3-d]pyrimidine; 

l-(4- 

dimethylaminop 
henyl)-€thanone 

3-bromo- 
benzaidehyde 

IR (KBr) 3480, 
1610, 1580, 
1560, 1360, 
1200 cm '; MS 
m/z 421 
(M+H)\ 
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t6 

4-amino-5-(3,4- 
dimethoxyphenyl)-7-<4- 
dimethylan)inophenyl)pyr 
ido[2,3-d]pyrimidine; 

i-(4. 

diraethyiaminop 
henyO-ethanone 

3,4-dimethoxy- 
benzaldehyde 

IR(KBr)3450, 
1610, 1580, 
1560, 1510 cm'; 
MSm/z 402 
(M+H)*. 


4-amino-5-(3-t- 
buiylacrylphenyl)-7-(4- 
dimethylamiDophenyl)pyr 
ido[2,3-d]pyrimidine; 

l-(4- 

dimethylaminop 
henyl)-ethanone 

3-(3- 

formylphenyl)ac 
rylic acid t-butyi 
ester 

IR (KBr) 3480, 
3400, 1700, 
1610, 1580, 
1560 cm '; MS 
m/z 468 
(M+H)\ 

" I a- ■ 

4-ainino-5-{3- 
methoxyphenyl- 7-(4- 
diinethylaniinophenyl)pyr 
idof2,3-d]pyrimidine; 

l-(4- 

dimethylaminop 
henyl)-ethanone 

3-methoxy- 
benzaldehyde 

IR(KBr)3475, 
1610,1580, 
1560,1200 cm'; 
MS m/z 372 
(M+H)*. 

i9 • 

4-ainino-5-(3,5- 
dimethoxyphenyl-7-(4- 
dimethyIaniinophenyl)pyr 
ido[2,3-d]pyriinidine; 

H4- 

dimethylaminop 
henyl)-ethanone 

3,5-dimeihoxy- 
benzaldehyde 

IR (ICBr)3419, 
1637.1600. 
1572, 1371, 
1202 cm '; MS 
m/z 402 
(M+H)\ 


4-amino-5-(3- 

diethylmaionylailylphenyl 

)-7.(4- 

dimethylaminophenyl)pyr 
ido[2,3 -dlpyrimidine; 

l-{4- 

dimethylaminop 
henyl)-eihanone 

2.[2.(3- 

formylphenyl)vi 
nyl]malonic acid 
diethyl ester 

IR {KBr)3480, 
1720, 1610, 
1580, 1558, 
1524,1360 cm-'; 
MS m./z 540 
(M+H)'. 
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3J ■ ■ 

4-ajnino-5-(3- 

vinyipyridinylpheny!)-7- 

(4- 

dimethylaminophenyI)pyr 
ido[2,3-<l]pyrimidine; 

1.(4- 

dimethylaminop 
henyi).ethanone 

3- 

vinylpyridinyl- 
benzaldehyde 

IR (KBr) 3480, 
1610.1580, 
1560, 1513, 
1360 cm'*; MS 
m/z 385 
(M+H)'. 

■B 

4-amino-5-(3- 

trifluoromethylphenyl)-?- 

(4- 

dimethylaminophenyOpyr 
ido(2,3-d]pyrimidine; 

1.(4- 

dimethyiaminop 
henyl)-ethanone 

3- 

trifluoromethyl- 
benzaldehyde 

IR (KBr) 3480, 
1610, 1580, 
1560, 1360, 
l20Ocm';MS 
m/z 410 

(M+H)^ 


4-amino-5-(3- 
carboxamidophenyl)-7-(4- 
dimethyIaminophenyl)pyr 
ido[2,3-d]pyrimidine; 

l-(4- 

dimethylaminop 
henyl)-ethanone 

3"amido. 
benzaldehyde 

IR (KBr) 3480, 
1610, 1580, 
1380,1200 cm'; 
MS m/z 446 
(M+H)\ 

■n — 

4-ainmo-5-(3- 
cyanophenyl)-7-(4- 
ainieinytaminopnenyl)pyr 
ido[2.3<d]pyrimidine; 

H4. 

dimethyiaminop 
henyI)-cthanone 

3<yano- 
bcnzaldchydc 

IR (KBr) 3460, 
3400,2210, 
1610, 1580, 

1554,1360 cm '; 
MS m/z 367 
(M+Hy. 


4-ainino-5-(3- 
benzyloxyphenyI)-7-(4- 
dimethy laminopheny 1 )py r 
ido(2,3-d]pyrimidine; 

l-(4- 

dimethyiaminop 
henyl).ethanone 

3-benzyloxy- 
benzaldehyde 

IR(KBr) 3470, 
1640, 1580, 
1550, 1515, 
1357, 1250 cm-'; 
MS m/z 448 
(M+H)\ 
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4-amino-5-(3- 

I -(4- 

3-mcthoxy- 

IR(KBr) 3470, 


methoxyphenyl)-7-(4- 

methoxyphenyi) 

Ijenzaldchyde 

1640,1580, 


methoxyphenyl)pyrido[2. 

-ethanonc 


1550,1515, 


3-d|pyrimidine; 



1357, 1250, 





1240. 1180 cm': 





MSra/z359 

n 




(M+Hr. 


4-ainino-5-(3- 

l-(4. 

3-bromo- 

IR(KBr)3478, 


bromophenyI)-7-(4- 

butoxypheny!)- 

benzaldehyde 

1610, 1580, 


butoxyphenyI)pyrido[2,3- 

ethanoae 


1560, 1515, 


djpyrimidine; 



1355. 1255, 





1240, 1180 cm'; 





MS m/2 449 





(M+Hy. 

28 

4.amino-5-(3-(2- 

•-(4- 

■ 

3-(2-pyridyl)- 

IR (microscope) 


pyridyi)phenyl)-7-(4- 

dimethylaminop 

benzaldehyde 

3476, 1609. 


duncthylaminophenyOpyr 

heny!)-ethanone 


1580,1560, 


ido [2,3 -d]pyrimidine; 



1358 cm'; MS 





m/2419 





(M+H)*. 

29 

4-amino-5-<3- 

1.(4- 

3-methyl- 

IR (microscope) 


methylphenyl)-7-(4- 

dimethylaminop 

benzaldehyde 

3400, 


dimethylaminophenyl)pyr 

henyI)-ethanone 


1640,1600, 


ido(2,3-d]pyrimidine; 



1580, 1540cm-»; 





MSm/z356 





(M+H)\ 
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30 

j 4-amino-5-(3- 

j l-(4- 

3-chloro- 

IR (microscope) 


chlorophenyl)-7-(4- 

dimethylaminop 

|)enzaidehyde 

3400. 1600. 


dimethylaminophcnyOpyr 

henyi)-ethanone 


1580, 1540 cm-'; 


ido[2,3-d]pyrimidine; 



MSin/2 376 





(M+H)\ 

31 

4-amino-5-(3- 

1.(4- 

3-fluoro- 

IR (microscope) 


fluorophcnyl)-7-{4- 

dimechylaminop 

benzaldehyde 

3480, 1640, 


dimethyiaminophenyl)pyr 

henyl)-ethanone 


1580, 1560cm'; 


ido [2,3 -dlpyrimidine; 



MS m/z 360 





(M+H)*. 

32 

4-amino-5-(3- 

l-(4- 

3-bromo- 

IR (microscope) 


bromophenyl)-7-(4- 

methoxy phenyl) 

benzaldehydc 

3485, 1607, 


methoxyphenyl)pyrido[2, 

-eihanone 


1575, 1550, 


3-d]pyrimidine; 



1515. 1350, 





1255, 1240. 





1180, 1030 cm*'; 





MS m/z 407 





(M+H)". 

33 

4-amino-5-(3- 

I-{4. 

3-inethoxy- 

IR (microscope) 


methox>'phenyl)-7-(4- 

bromophenyl)- 

benzaldehyde 

3450, 1640, 


bromophenyl)pyrido[2»3- 

ethanone 


1573. 1555, 


djpyrimidine; 



1496, 1350, 





1260 cm '; MS 





m/z 407 





(M+H)-. 
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5 



34 

4-amino-5-(3- 

l-phenyl- 

3-bromo- 

IR(KBr)3480, 



bromophenyl)-7-phenyl 

ethanone 

.benzaldehyde 

1640, 1580, 

10 


pyrido [2,j-d]pyrimidine; 



1560, 1480, 





1350, 700 cm'; 
MSm/2 377 
(M+H)*. 

15 

35 

4-aniino-5-(3- 

1.(4- 

3-broino- 

IR (microscope) 



bromophenyl)-7-{4- 

ethylphenyl)- 

benzaldehyde 

3480, 1645, 



ethylphenyl)pyrido[2»3- 

ethanone 


1580 (broad), 



djpyrimidine; 



1490, 1380 cm'; 





MS m/z 405 
(M+H)\ 


36 

4-ainino-5-(3- 

1.(4. 

3-bromo- 

IR(KBr)3480, 

25 


bromopheiiyl)-7-(4- 

bromophenyl)pyrido[2,3- 

djpyrimidine; 

bromophenyl)- 
ethanone 

benzaldehyde 

1610, 1575, 
1540. 1350 cm*'; 
MS m/z 455 

30 





(M+H)*. 


37 

4-amino-5-(3- 

K4- 

3-bronio- 

IR (microscope) 



bromophenyl)-7-(4- 

cyanophcnyl)- 

benzaldchyde 

3480, 2230, 



cyanophenyl)pyr!do[2,3 - 

ethanone 


1618, 1580. 

35 


d]pyrimidine; 



1555. 1545, 
1350 cm-'; MS 
m/z 402 

40 





(M+H)\ 


45 


50 

-104 
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38 

4-amino-5-(3- 

l-(4- 

3-bTomo- 

IR (microscope) 


bromophenyl)-7-(4- 

hydroxyphenyl)- 

benzaldehyde 

3481,3060 


hydroxyphenyi)pyrido[2,3 

ethanone 


(broad), 1645, 


-d]pyrimidine; 



1580, 1560, 





1544, 1360, 





12401155 cm-'; 





MS m/2 393 





(M+uy. 

39 

4-amino-5-(3- 

l-(4. 

3-iodo- 

IR (microscope) 


iodophenyl)-7-(4- 

dimethylaminop 

benzaldehyde 

3500, 3040, 


dimclhyiaminophenyi)pyr 

henyl)-ethanone 


1640, 1600, 


ido[2,3-d]pyrimidiiie; 



1580, 1560 cm'; 





MS m/2 468 





(M+ny. 

40 

4-amino-5-(3- 

l-(4- 

3-ethoxy- 

IR (microscope) 


eihoxyphenyl)-7-(4- 

dimethylaminop 

benzaldehyde 

3460, 3250, 


dimethyIaminophenyl)pyr 

henyl)-ethanone 


1640, I60O, 


ido[2J-d]pyrimidine; 



1580, 1560 cm'; 





MS m/z 386 





(M+H)\ 

41 

4-amino-5-(3- 


3- 

IR (microscope) 


trifloromethyoxyphenyl)- 

dimethylaminop 

trifluoromethoxy 

3480, 1710, 


7-(4. 

henyl)-ethanone 

-benzaidehyde 

1610, 1580, 


dimethylaminopheny l)pyr 



560, 1540 cm'; 


ido[2,3-d]pyrimidine; 



MS m/z 426 





(M+H)\ 


-105. 


wo 00/23444 


PCT/US99/24901 


42 

4-amino-5-(3,5- 

I -(4- 

3,5>dichloro- 

IK (microscope) 


d ichloropheny 1 )- 7-(4- 

dimethylaminop 

.benzaldehyde 

3500.3040, 


climethylaminophenyi)pyr 

henyi)-ethanone 


1640, 1600, 


ido[2,3-d]pyrijnidine; 



1580, 1560 cm'; 





MSm/z 411 





(M+H)^ 

43 

4-ainino-5-{3 -bromo-4- 


3-bromo-4- 

IR (microscope) 


fluorophenyl)-7-(4- 

dimethylaminop 

fluoro- 

3440,3015, 


dimethylaminophenyl)pyr 

henyO-ethanone 

benzaldehyde 

1633, 1607, 


ido[2,3-d]pyrimidine; 



1583 cm '; MS 





m/z 438 





{M+ny. 

44 

4-amino-5-(3- 

l-(4- 

3-hydroxy- 

IR (microscope) 


hydroxyphenyl)-7-<4- 

dimethylaminop 

benzaidehyde 

3450, 1640. 


dimethylaminophenyOpyr 

henyl)-ethanone 


1610. 1580.1560 


ido[2^-d]pyrimidine; 



cm''; MS m/z 





358 (M+H)*. 

45 

4-amino-5-(3- 

l-<4- 

3-bronio- 

IR (microscope) 


bromophenyl)-7-(4- 

morphoiinylphe 

benzaldehyde 

3483. 1607, 


morpholinyiphenyOpyrid 

nyl)-ethanone 


1578, 1561. 


o[2,3-d]pyrimidine; 



1518. 1355. 





1228 1120 cm'; 





MS m/z 462 





(M+H)\ 


-106- 


wo 00/23444 


PCT/US99/2490I 


46 

4-amino-5-(3- 

1.(4- 

3-bromo- 

IR (microscope) 


bromophenyl)-7-(4- 

piperidinylphcny 

.bcnzaldchydc 

3486, 1606, 


piperidinyIphenyl)pyrido[ 

I)-ethanone 


1561, 1540. 


2,3-d]pyrimidine; 



1519, 1353. 





1231, 1199, 





1128 cm'; MS 





m/z 460 





(M+H)*. 

47 

4-amino-5-(3- 

l-(4-(imidazol- 

3-bromo- 

IR(KBr) 3481, 


bromophenyl)-7-(4- 

l-yl)phenyl)- 

benzaldehyde 

1580, 1555, 


(imidazol-1- 

cthanonc 


1525, 1482, 


yI)phenyl)pyrido[2.3- 



1352, 1303, 


djpyrimidine; 



1053 cm '; MS 





m/z 443 





(M+Hy. 

48 

4-amino-5-(3- 

U(4- 

3-bromo- 

IR(lCBr)3470, 


bromophenyl)-7-(4- 

chloropheny])- 

senzaidehyde 

1635, 1580. 


chloroDhenvnovridofS "l^ 



1560. 1500, 


djpyrimidine; 



350, 1090 era* ; 





MSm/z411 

i 




(M+H)*. 

49 

4-amino-5-(3- 

K4- 

3-bromo- 

R(KBr)3484, 


bromophenyl)-7-(4- 

isopropylphenyl) 

benzaldehyde 

1610, 1579, 


isopropylphenyl)pyrido[2. 

-ethanone 


1560, 1550, 


3-d]pyriraidinc; 



1483. 1357 cm'; 





MS m/z 419 







-107- 


wo 00/23444 


PCTaJS99/2490l 


50 

4-amino-5-(3- 

1.(4- 

3-bromo- 

IR (microscope) 


bromophenyl)-7-(4- 

trifluorophenyl)- 

benzaldchyde 

3481,3289, 


tri fluoropheny l)pyrido[2,3 

ethanone 


1616, 1579, 


-djpyrimidine; 



1547, 1324, 





1312, 1122, 





1070 cm-'; MS 





m/z 445 





(M+Hf. 

51 

4-amino-5-(3- 

l-(4- 

3-bromo- 

IR(lCBr) 3481, 


bromophenyl)-7-(4- 

diethylaminophe 

benzaidehyde 

1607, 1578, 


diethyIaminophenyi)pyrid 

nyi)-ethanone 


1561, 1533, 


0 [2,3 -djpyrimidine; 



1353, 1200, 





1155 cm '; MS 





m/z 448 





(M+H)*. 

52 

4-amino-5-(3- 

l-(3,4,5- 

3-bromo« 

IR(KBr)3485, 


DTomopnenyl )-7-(3 ,4,5- 

irimethoxyphcny 

benzaldehyde 

1579. 1548, 


triinethoxyphenyl)pyrtdo[ 

l)-ethanone 


1507, 1340, 


2.3-d]pyrimidine; 



1 129 cm'; MS 





m/z 467 





(M+H)'. 

53 

4.amino-5-(3-(3- 

l-(4- 

3-{3- 

IR(KBr)3425, 


methoxybenzyl)phenyl)- 

dimethylaminop 

methoxybenzyl)- 

1613, 1580, 


7-(4- 

henyI)-ethanone 

bcnzaldehyde 

1558, 1537 cm'; 


diniethylaminophenyI)pyr 



MS m/z 478 


ido[2,3 -djpyrimidine; 



(M+H)*. 


-108- 


wo 00^3444 


PCT/US99/2490I 


5 




4-amino-5-(3- 

l-(4- 

3- 

IR (KBr) 3469, 



methoxyethyoxyphenyl)- 

dimethylaminop 

.methoxyethoxy- 

1610. 1580, 

10 


7.(4- 

henyl)-ethanone 

benzaldehyde 

1560, 1357 cm*'; 


dimethyiaminophenyl)pyr 
iclo[2,3-d]pyTimidine; 



MS m/z 416 
(M+H)\ 


55 

4-amino-5-(3,4- 

l-(4- 

3,4- 

IR (KBr) 3466, 

15 


methylcnedioxyphenyl)- 

dimethylaminop 

methylenedioxy- 

16245, 1579, 



7-(4- 

henyl)-cthanone 

benzaldehyde 

1560 cm '; MS 



diinethylaminophenyl)pyr 



m/z 386 

20 


ido[2,3-d]pyrimidine; 



(M+Hy. 


56 

4-aniino-5-(3- 

1.(4- 

3-bromo- 

IR (KBr) 3480, 



brofnophenyl)-7-(4- 

ethoxyphenyl)- 

benzaJdehyde 

1607, 1579. 



ethoxyphenyl)pyrido[2,3- 

ethanone 


1560, 1517, 

25 


djpyrimidine; 



1360, 1238, 
1180 cm '; MS 
m/z 421 

30 





(M+H)^ 


57 

4-ainino-5-(3- 

l-(2-thienyl)- 

3-bromo- 

IR (KBr) 3470, 



bromophenyl)-7-(2- 

ethanone 

benzalddiyde 

1579. 1560, 

i 


thiophene)pyrido(2,3- 



1547. 1429, 

35 


dlnvri tn idtne* 



1361 cm ; MS 
m/z 383 
(M+H)\ 

40 

58 

4-amino-5-(3- 

l-(4- 

3-bromo- 

IR (microscope) 



bTomophenyl)-7-<4- 

fluorophenyl)- 

benzaldehyde 

3476, 1600, 



fluorophenyl)pyrido[2,3- 

ethanone 


1580, 1555, 



d]pyrimidine; 



1515. 1350. 

45 





1230 cm -; MS 
m/z 395 

(M+H)*. 


50 

-109- 


55 


wo 00/23444 


PCT/US99/24901 


5 



59 

4-amino-5-(3- 

l-(4- 

3- 

IR (KBr) 3436, 



dimethylaminophenyl)-7- 

dimethylaminop 

dimethylamino- 

1601, 1580, 

10 



neny 1 j-emanone 

berizaldehyde 

1563, l3j4. 


dimethylaminophenyl)pyr 
iao[2,3-d|pyrinudine; 



1200 cm'; MS 
m/2 385 

10 





(M+Hr. 

60 

4-ammo-5-phcnyl-7-(4- 
aimcuiyiiiininopncnyi ^yr 
ido[2,3-d]pynniidme; 

dimethyiaminop 
henyl)-ethanone 

benzaldehyde 

IR (KBr) 3400, 
1600, 1580, 
1560, 1530, 

20 





1200 cm:'; MS 
m/z 342 

(M+H)^ 


61 

4-aimno-5-(3,4,5- 

1.(4- 

3.4,5- 

IR (KBr) 33460, 

25 


tnincuioxypnenyi}- /-(^4- 

dimethyiaminop 

trimethoxy- 

1607. 1578, 



dimethyIainmophenyl)pyr 

henyl>ethanone 

benzaldehyde 

1127cm-'; MS 



ido[2,3-d]pyrimidine; 



m/z 432 

30 





(M+H)*. 


62 

4-amino-5-(3- 

H4- 

3-bromo- 

IR (microscope) 



bTomophenyl)-7-(4- 

nitrophenyl)- 

benzaldehyde 

3485, 1618, 



nitrophenyl)pyridor2,3- 

ethanone 


1580 l^SO 

35 


dlpyrimidine; 



1520, 1340, 860 
cm '; MS m/z 
422 (M+H)\ 

40 

63 

4-aniino-5-(3- 

l-(4- 

3-bromo- 

IR (KBr) 3480, 



broinophenyl)-7-{4- 

iodophenyl)- 

benzaldehyde 

1610, 1575, 



iodophenyl)pyrido[2,3- 

ethanone 


1570, 1540, 



d]pyrimidine; 



1350, 1000 cm'; 

45 





MS m/2 503 
(M+H)'. 


50 

-110- 


55 


wo 00/23444 


PCT/US99/24901 



4-amino-5-(3- 

l-(3,4- 

3-bromo- 

IK (KBr) 3485. 


\Jl UJllUpXICli)' I)' t 

methylenedioxy 

.benzaldehyde 

1607. 1575, 


meth vienedioxvDhenvl In V 

nhpnvl\_ 

pUvllj' J J~ 


b45, 1500, 


naoi^.j-ajpynmiame; 

ethanone 


1440, 1350, 





1255, 1038 cm'; 





MSm/z 421 





(M+H)\ 

65 

T fu Jilt J ^ U IIU U( ICll ^ 


thiophene-2- 

IR (KBr) 3480, 


yI>7-<4- 

morpholinylphe 

carboxaldehyde 

1607, 1580, 


morphoIinylphenyI)pynd 

nyl)-ethanone 


1560, 1226 cm'; 


0 [2,3-d]pyriinidine; 



MS m/z 390 





(M+H)*. 

oo 

4-ammo-5-(3,5- 

1 -(ihiophen-2- 

3,5-dimelhoxy- 

IR (KBr) 3450, 


dimethoxyphenyl)-7- 

yI)-ethanone 

bcnzatdehvdp 



(thiophen-2-yIe)pyrido 



1580, 1560 cm'; 


[2,3-d]pyriraidine; 



MS m/z 365 





(M+H)\ 

67 

4-ammo-5-(3- 


3-bromo- 

IR (KBr) 3481, 


bromophenyl)-7-(4- 

carboxamidophe 

benzaldehyde 

1674. 1611, 


carboxamidophenyl)pyTid 

nyl)-ethanone 


1577, 1558, " 


o[2,3-d]pyrimidine; 



1352 cm '; MS 





m/z 420 





(M+H)\ 


-111- 


wo 00/23444 


PCT/US99/2490I 


68 



3-bromo- 

IR(KBr) 3478, 


oromopnenyl;-7-(4-(2- 

ineihoxy)ethoxy 

henzaidehyde 

1607, 1580, 


methoxvOeihoxvDhenvnn 



1560, 1515. 


vridor2 3-dlDvrimidine' 



1357, 1260, 





1235, 1 180, 





1113 cm ; MS 





m/z 451 





(M+H)*. 



l-(4- 

3,5-dimethoxy- 

IR(KBr)3450, 


siiiiiciuuAypnenyi ^- /"^•r- 

morphoiinylphe 

benzaldehyde 

1608, 1580, 


iiiui piiuiuiy ipncnyi ^pynu 

nyt)-ethanone 


1555, I54I, 


of2,3-cilDyrimidine: 



1230, 1210, 





1160 cm '; MS 





m/z 444 





(M+H)*. 

70 


1 -(tniopnene-2- 

3- 

IR (KBr) 3486, 


trifluoromethyIphenyl)-7- 

yl)-cthanone 

trifluoromethyJ- 

1620, 1580» 


(thiophene-2-yl)pyrido 


benzaldehyde 

1560, 1325, 


(2,3-d]pyrimidine; 



I123cni'; MS 





m/z 373 





(M+Hr. 

71 

4-amino-5-(3- 


3-broino- 

IR (KBr) 3450, 


broinophenyl)-7-(4- 

aminopheny])- 

benzaldehyde 

1632, 1605, 


aininophenyl)pyrido[2,3- 

ethanone 


1580. 1365 cm'; 


d]pyrimidine; 



MS m/z 393 





(M+H)*. 


•112- 


wo 00/23444 


PCT/US99/24901 


5 




4-ainino-5-(3-bromo-4- 

l-(lhiophene-2- 

3-bromo-4- 

IR(KBr) 34X0, 



fluorophenyl)-7- 

yl)-ethanone 

. fluoro- 

1640, 1580, 

10 


(lhiophene-2-yl)pyrido 


benzaldehydc 

1560, 1500cm'; 


[2,3-d]pyrimidine; 



MSm/z 401 
(M+Hr. 


73 

4-ainino-5-(3-bromo-4- 

l-(2-furanyi)- 

3-broino-4- 

IR (KBr) 3460, 

15 


fluorophenyl)-7-{2- 
futanyl)pyrido [23- 
djpyrimidine; 

ethanone 

fluoro- 

benzaldehyde 

1600, 1580, 
1560, 1500cm'; 
MS m/'z 385 

20 





(M-H)*, 


74 

4-amino-5-(3,5- 

l-(4- 

3,5-dimethoxy- 

IR (KBr) 3460, 



dimethoxyphenyl)-7-{4- 

iodophenyl)- 

benzaldehyde 

1604. 1575, 



iodophenyl)pyrido[2,3- 

ethanone 


1556, 1541, 

25 


djpynmidme; 



1207, 1160 cm'; 
MS m/'z 485 
(M+H)\ 

30 

75 

4-amino-5-(3,5- 

K4- 

3,5-dimcthoxy- 

IR (KBr) 3459, 


dimethoxyphenyl)-7-(4- 

imidazolylphenyl)pyrido( 

2.3'dlDvriinidine* 

imidazoiylpheny 
l)-ethanone 

benzaldehyde 

1604, 1580, 
1556. 1524, 
1484, 1304, 

35 





1159, 1056 cm'; 
MS m/2 425 
(M+Hy. 

40 

76 

4-amino-5-(3,5- 

l-(4-{thiophenc- 

3,5-dimcthoxy- 

IR (KBr) 3457, 


dimethoxyphenyl)-7-{4- 
(thiophene-2- 

yl)phenyl)pyridot2,3- 

2-yl)phenyi)- 
ethanone 

benzaldehyde 

1602, 1579, 
1557, 1207, 
1159 cm'; MS 

45 


djpyrimidine; 



m/z 441 
(M+H)\ 


50 

-113- 


55 


wo 00/23444 


PCT/US99/2490I 


5 



77 

4-amino-5-{j,:>- 

l-(4-(3- 

3,5-djmethoxy- 

IR(KJ3r) 3452, 



dimethoxyphenyl)-7-(4- 

pyridyl)phenyl)- 

, benzaidehyde 

1604, 1578, 

10 


(3- 

CUlcUlVlJw 


\ ceo lOOT 

1556, 1287, 


pyndyl)phenyl)pyndo[2,3 
-d]pyrimidine; 



1206, 1159 cm'; 
MSm/z 436 
(M+H)\ 

15 

78 

4-amino-5-{3- 

l-(4-(4. 

S'bromo- 

IR(KBr)3475, 



bTomophenyl>7-(4-(4- 

methylpiperidin 

benzaldehyde 

1607, 1577. 



meuiyipipenainyi;pnenyi) 

yl)phenyl)- 


1558, 1540, 

20 


pyrido[2,3-d]pyrimidine; 

ethanone 


1356, 1232 cm'; 





MS m/z 475 
(M+H)\ 


79 

4-ainino-5-(3- 

l-(4. 

3-bromo- 

IR (KBr) 3486, 

25 


bromophenyl)-'7-(4- 
pyrrol idinylphenyOpyrido 
[2,3-d]pyrimidine; 

pyrrolidinylphen 
yl)-€thanone 

benzaidehyde 

1608,1577, 
1560, 1533, 
I jjj, 1 lyo cm , 

30 





MS m/z 446 





(M+H)\ 


80 

4-amino-5-(4- 

1.(4. 

4- 

IR(lCBr) 3327, 



bromothiophen-2-yl)-7- 

dimechylaminop 

bromothiophene 

1604, 1578, 

35 


(4- 

dimethylaminophenyOpyr 
ido(2,3-d]pyrinnidiiie; 

henyI).ethanone 

-2- 

carboxaidehyde 

1548,1521, 
1367, 1350, 
1202, 820 cm-'; 

40 





MS m/z 426 





(M+H)*. 


45 


50 

-114- 


55 


wo 00/23444 


PCT/US99/2490I 


5 



81 

4-amino-5-(4- 



iR (KBr) 3460, 



bromoth!ophene-2-yl)-7- 

morpholinylphe 

hromothinnhpn^ 

1 OUO, 13 /O, 

10 


(4- 

n> 1 )-etnanone 

-2- 

1558, 1541, 


iiiui pxiuiin Yipncii} 1 ^pynu 


carboxaldehyde 

1517,1232, 824 



o| j-a IP J nmiaine; 



cm '; MS m/z 






468 (M+Hr. 

15 

82 

4-mnTTthnlinvl-^^'^. 

1 /A 

l-(4- 

3-broinophcnyl- 

IR (microscope) 



bromophenyl)-7-(4- 

diTnethvlAminnn 

ocnzajacnyQc 

3340, 1603, 



ujmeuiy laniinopnenyi ^pyr 

henyl)-ethanbne 


1580,1540 cm'; 

20 


iao[z, J -ajpynmiciine; 



MS ra/2 490 






(M+H)*. 



•r" aJii I no- J - ^ n-^ J - 

1 /A 

4-(5. 

IR (KBr) 3460, 



uiuiiiuuiicipnenc*^- 

morpholinyiphe 

bromothiophenc 

1606, 1580, 

25 


yl)pheiiyi>-7-(4- 


-2-yl- 

1558, 1541, 



jiiuipuuiinyipncnyi jpynu 


)ben2aldehyde 

1517, 1233 cm '; 



olii.j-aipynmiaine; 



MS m/z 468 

30 





(M+H)\ 


84 


1 /A 

l-(4- 

4-bromo- 

IR (microscope) 



bromophenyl)-7-(4- 

dimethylaminop 

benzaJdehyde 

3480, 3320. 



dimethylaininophenyl)pyr 

henyO-ethanone 


1603,1580. 

35 


ido[2,3 -dlpyrimidine; 



1540, 820 cm''; 






MS m/z 420 






(M+H)*. 

40 

85 

4-ainino-5-(3- 

l-(4- 

3-bromo- 

IR (microscope) 



bromophenyI)-7-(4- 

(acetylamino)ph 

benzaldehyde 

3480 1600, 



1 !acetylainino)phenyl)pyri 

enyl)-ethanone 


1580, 1520cm ^ 



do[2,3-d]pyrimidine; 



MS m/z 434 

45 





(M+H)\ 


50 

-115- 


55 


wo 00^3444 


PCT/US99/2490I 



4-animo-5-(3- 

I -(4- 

3-bromo- 

IR (microscope) 


Dromopnenyl)-7-(4- 

dimeihylammop 

.benzaldehyde 

3300, 1606, 


dimethylaminophenyOpyr 

henyO-ethanone 


1600, 1580, 


iao[2,3-d]pynnudine; 



1560 cm '; MS 





m/z 421 





(M+H)*. 

87 

4-aiiiino-5-(3,5- 

K5- 

3,5-dinieihoxy- 

IR (microscope) 


diinethoxyphenyl)-7-(5- 

pyrimidinylphen 

benzaldehyde 

3458, 1602, 


pyrimidinylphcnyl)pyrido 

yl)-ethanone 


1579, 1558, 


i^fj-ojpyrimiaine; 



1460, 1414, 




■ 

1364, 1196, 





1058 cm '; MS 





m/z 437 





(M+H)\ 

88 

4-(4- 

l-(4- 

3-bromo- 

IR (ICBr) 3410, 


fluorophenyl)amino)-5- 

dimethylaminop 

benzaldehyde 

1605, 1570, 


( 3-bromopheny 1 )-7-(4- 

henvlV^thAnntip 




din3ethylaminophenyI)pyr 



MS m/z 514 


ido[2,3-d]pyrimidme; 



(M+H)*. 

89 

4-ainino-5-(4- 

l-(4- 

4- 

IR(KBr) 3470, 


bromothiophene-2-yl)-7- 

pyrrolidinylphen 

bromothiophene 

1609, 1577. 


(4- 

ylVethanone 

-2- 

1555, 1520, 


pyrFoIidinylphenyl)pyrido 


carboxaldehyde 

1409, 1386, 


[2,3-d]pyriinidine; 



1350,1196, 821 





cm**; MS m/z 





452 (M+Hy. 


-116- 


wo 00/23444 


PCT/US99/24901 



*t-<lllllIlO-J-^*T- 

l-{tniopnene-2- 

4- 

IR (KBr) 3308, 


broinoihiophene-2-yi)-7- 

vh-ethannne 

iJiomoiniopricnc 

1606, 1578, 


(thiophene-2- 



Ij4J, 1526, 


yl)pyrido[2,3- 


^ai lAJAcUUcnyUC 

1 j^y cm ; 


VlJI^ji IJIlIUillCj 



MS m/z 389 





(M+H)*. 

QT 

4-annno-3-(3- 

l-(5- 

3-bromo- 

IR (microscope) 


bromonhenvl V7-/S- 

vauneinyiafnino} 

benzaldehyde 

3490, 158U 


Cdimethvlamino^th innhen 

V^*****'***y •Willi* W^UHWLIlldi 

iniupiicnc*z>yj )' 


1556, 1501, 


e-2-yl)pyrido[2,3- 
^ ^* i# ^^^^^ 

ethanone 


1481, 1407, 


^ J r / lUinc f 



1373, 1072 cm-'; 





MS m/z 426 





(M^H)\ 


4-amino-5-(3-bromo-5- 

l-<4- 

3-bromo-5-iodo- 

IR(KBr)3493, 


ivuuuiidi y 1 1" / 

(aimetnylammo) 

benzaldehyde 

1608, 1562, 


{difneihylamino)pheny!)p 

phenyl)- 


1533, 1364, 


yridof2,3-d]pyrimidine; 

ethanone 


1350, 1200 cm': 





MS m/z 546 





(M-H)*. 

93 

4-amino-5-(3,5- 

l-(4- 

3,5- 1 

lR(ICBr)3484, 


di(tri fl uoromethy Ophenyl 

(dimediylamino) 

di(trifluorometh i 

1607, 1580, 


)-7-(4- 

phenyl)- 

yl-benzaldehyde 

1554, 1386, 


(dimethylamino)phenyI)p 

ethanone 


1280 cm '; MS 


yrido[2,3-d]pyrimidinc; 



m/z 478 





(M+Hr. 


-117- 


wo 00/23444 


PCT/US99/2490I 


5 



94 

4-ainino-5-(3»5- 

l-<4- 

3,5- 

IR (KBr) 3500, 



ui^iriiiuuruiiicinj i ^pficnyi 

m orpjio 1 iny I pfie 

di(trifluorometh 

1643, 1602, 

10 


)-7.(4- 

nyl)-ethanone 

yl-benzaidehyde 

1578. 1554, 


morpholinylphenyOpyrid 
o[2,3-d]pyriniidine; 



1280 cm'; MS 
m/z 520 
(M+HK. 

to 


*t-aiiiino- j-^ J , j- 

l-(4- 

3,5-dibromo- 

IR (KBr) 3440, 



dibromophenyl)-7-(4- 

(dimethylamino) 

benzaldehyde 

1608, 1570, 



(dimethytamino)phenyl)p 

phenyl)- 


1559, 1536 cm-'; 

20 


yrido[2,3-d]pyrimidine; 

ethanone 


MS m/z 498 





(M+Hr. 


96 

4-araino-5-(3,5- 

l-(4- 

3»5-dibromo- 

IR (KBr) 3480, 



dibromophenyl)-7-(4- 

morpholinylphe 

benzaldehyde 

1607, 1560, 



niorpholinylphenyl)pyrid 
o[2,3-d]pyriinidinc; 

nyI)-€thanone 


1540, 1225 cm-'; 
MS m/z 540 
(M+H)\ 

30 

97 

4-amino-5-{4- 

K4-(4- 

4- 

IR(KBr) 3460, 


bromothiophene-2-yl)-7- 

meihylpiperidin 

bromothiophcne 

1608, 1576, 




yl)phenyl)- 

-2- 

1557,1540, 



methylpiperidinyOphenyl) 

ethanone 

carboxaldehyde 

1513, 1384, 

35 


py rido r2,3 -dlo vrimidine: 



nSl 174fl R?! 

cm"'; MS m/z 
481 (M+H)*. 

40 

98 

4-amino-5-(3,5- 

K4- 

3,5-dibromo- 

[R (KBr) 3486, 


dibromophenyl)-7-(4- . 

(diinethylamino)phenyI)p 

yrido[2,3-dlpyrimidine; 

(dimethylamino) 

phenyl)- 

ethanone 

benzaldehyde 

1608, 1570, 
1559, 1536, 
1360, 1350, 

45 





1200,823 cm '; 
MS m/z 498 
(M+H)\ 


50 

-118- 


55 


wo 00/23444 


PCT/US99/24901 


99 

4-ainino-5-(3- 

J -(4- 

3-bromo- 

IR(KBr) 3480. 


bromoDhenvlV7-r3- 


. DcnzaiucnyQc 



(dimethylamino)phenyi)p 

pnenyl)- 


1548, 1483. 


yricio[2,3-d]pyrimidine; 

ethanone 


1357 cm'; MS 
m/z 420 
(M+H)*. 

100 

4-amino-5-(3- 


3-bromo- 

IR(ICBr) 3486, 


uiuiiiupncnyi ^•/"^•r** 

meinyisuiionyip 

benzaidehyde 

1600, 1580, 


methylsulfonylphenyl)pyr 

henyl>-ethanone 


1550, 1490cm-'; 


ido(2,3 -djpyrimidine; 



MS m/z 455 
(M+H)*. 

101 

4-amino-5-{3- 

1.(3- 

3-bromo 

IR(KBr)3486, 


bromophenyl>-7-(3- 

methoxyphenyl) 

benzaldehyde 

1605, 1578, 


Liicinuxypncnyl jpynao^z, 

-ethanone 


1550, 1492, 


3-d]pyrimidine; 



1346, 1263 cm*'; 
MS m/z 407 
(M+H)\ 

102 

4-amincH5-(3- 

K4- 

3-bromo- 

lR(KBr)3485, 


bromophenyi)-7-<4- 

(methylthio)phe 

benzaldehydc 

1607, 1578, 


(raethylthio)phenyl)pyrid 

nyl)-ethanone 


1566 1538 


o[2,3-d]pyrimidinc; 



1350, 1094,795 
cm '; MS m/z 
423 (M+H)\ 

103 

4-ammo-5-(3- 

l-{3,4. 

3-bromo- 

IR(KBr) 3482, 


bromophenyi>7-(3,4- 

dichlorophcnyl)- 

benzaldehyde 

1634, 1576, 


dichlorophenyl)pyrido[23 

ethanone 


1545,1488, 


-d]pyrimidine; 



1342 cm '; MS 
m/z 445 
(M+H)-. 


-119- 


wo 00/23444 


PCT/US99/2490I 


104 

4-ainino-5 3 - 

1 4l_/>J-mf«th\/l 

1 '"*"i»iy'' 

3-bromo- 

IR (KBr) 3478, 


bromophenyl)-7-(4-(N- 

N- 

hen7fl 1 deh V dc 

lU/^, IDjV, 



fonnylamino)ph 


1603, 1579, 


lonnyiaiiijno ^pnenyi ypyn 

enyl)-ethanone 


1547, 84! cm-'; 


uo[ZfD -a jpy n miaine. 



MS m/z 434 





(M+H)*. 


^ •«« I III KJ" J ^ J " 

1-C4- 

3-bromo- 

IR (KBr) 3488. 


bromopheny 1 )-7-(4- 

methvlami nnnh^ 

Ddizajaenyae 

lOJ/» lo07. 


n]einyianiinopnciiyi}pyn<] 

nyl)-ethanone 


1587,1360 cm'; 


oiZfj-ajpyrimiaine; 



MS m/z 480 





(M+H)*. 

106 

4-amino-5-(3 -bromo-4- 

l-(4- 

3-broino-4- 

IR (KBr) 3489, 


liuoropnenyi^ /-(h- 

^ 1 ^ 1 

methylsulfonylp 

fluoro- 

1578, 1560, 


methvlsulfonvlDhenvhnvT 

iicii V 1 ^~CUmU1UI1C 

Dcnzaiaenyae 

l4yo, 1311, 


tJ^^tM ^ rlT ■ 1 r_ji* ' 1 ' 

iaoiz,j-ajp)nmiainc; 



1151,775 cm"; 





MS m/z 473 





(M+H)\ 


4-ainmo-5-{3- 

l-<3-amino-4- 

3-bromo- 

IR (microscope) 


uiuiuupriciiyi/* * 

methoxyphenyl) 

benzaldehyde 

3431, 1629, 



A MAM A 

-cuianone 


1606, 1583, 


methoxyphenyl)pyrido[2. 



1274 cm"'; MS 


3-dlpyrimidme; 



m/z 422 





(M+H)*. 

108 

4-ainino-5-(3- 

l-(3-bromo-4- 

3-brozno- 

IR (microscc^) 


bn>mophenyl)-7-(3- 

(dimethyiamino) 

benzaidebyde 

3470, 1638, 


bronio-4- 

phenyiy 


1570,1560, 


(dimethylamino)phenyl)p 

ethanone 


1538, 1480, 


yrido[2.3-d]pyrimidine; 



1345 cm '; MS 





m/z 498 





(M+H)\ 


-120- 


wo 00/23444 


PCT/US99/24901 


109 

4-amino-5-(3- 

l-(3-methyM- 

3-bromo- 

IR (microscope) 


bromophenyl)-7-(3- 

(dimethylamino) 

. benzaidehyde 

3438. 1640, 


methyl-4- 

phenyi)- 


1605.1580, 


(dimethylamino)phenyi)p 

cthanone 


1555, 1368 cm'; 


yrido(2,3 -dlpyrimidinc; 



MS m/z 434 





(M+H)*. 

110 

4-aniino-5-(3- 

l-<4-(N-methyl- 

3-bromo- 

IR (ICBr) 3443, 


bromophenyl)-7-(4-(N- 

N- 

benzaldehyde 

1699, 1635, 


methyl-N- 

trifluoroacetyla 


1606,1201 cm'; 


trifluoroacetyIammo)phen 

mino)phenyl)- 


MS m/z 502 


yl)pyrido[2,3- 

ethanone 


(M+H)'. 


d]pyrimidine; 




in 

4-amino-5-(3- 

l-(4. 

3-bromo- 

IR (KBr) 3438, 


bromophenyl)-7-(4- 

(dimethylamino) 

benzaldehyde 

1638,1592, 


(dimethylamino)-3- 

-3- 


1365 cm '; MS 


fluorophenyl)pyrido[2,3- 

fluorophenyl)- 


m/z 438 


d]pyrimidine; 

ethanone 


(M+ny. 

112 

4-amino-5-(3- 

l-(4.(N-ethyl.N- 

3-bromo- 

IR (ICBr) 3477. 


bromophcnyI}-7-(4-(N- 

formylamino)ph 

benzaidehydc 

1672. 1604, 


ethyl-N- 

enyl)-ethanone 


1580, 1562, 


formylamino)pheny I )pyri 



1353 cm '; MS 


do[2,3-d]pyrimidine; 



m/z 448 





(M+Hf. 

113 

4,4-bis(acetylamino)-5- 

l-<4-(N-methyl. 

3-brorao- 

IR (KBr) 3434, 


(3-bromophenyl)-7-{4-(N- 

N- 

benzaldehyde 

1667,1635, 


methyl-N- 

acet>ianiino)phe 


1600,1200 cm"'; 


acetylamino)phenyl)pyrid 

nyl)-ethanone 


MS m/z 532 


o[2,3-d]pyrimidine; 



(M+H)*. 


-121' 


wo 00/23444 


PCT/US99/24901 


114 

4-ammo-5-(3- 

l-(4-(N-acetyl- 

3-bromo- 

IR (KBr)3443. 


bromophenyl)-7-(4-(N- 

N- 

benzaldehyde 

1667, 1635, 


acetyl-N- 

methylamino)ph 


1600, 1200 cm-'; 


methylamino)phenyi)pyri 

enyl)-ethanone 


MS m/z 532 


do[2J-d]pyrimidine; 



(M+Hr. 

115 

4-amino-5-(3- 

l-(4-(N- 

3-broino- 

IR(fCBr) 3441, 


broraophenyl)-7-(4-(N- 

ethylamino)phen 

benzaldehyde 

1633, 1603, 


ethylamino)phenyl)pyrido 

yl)-ethanone 


1572, 1368 cm '; 


[2,3-d]pyrimidme; 



MS m/z 420 

(M+H)*. 

116 

4-amino-5-(3- 

l-(-(N-methyi- 

3-bromo- 

lR(KBr)3439, 


bromophenyl>-7-(4-(N- 

N-(2- 

benzaldehyde 

1636, 1601, 


methyl-N-(2- 

inethoxyethyl)a 


1529, 1361 cm '; 


inethoxyethyl)aiiiino)phe 

mtno)phenyl> 


MS m/z 464 


nyl)pyrido[2J- 

ethanone 


(M+H)*. 


d]pyri2nidine; 




117 

4-amino-5-(3- 

K-(N- 

3-broino- 

IR (KBr) 3430 


broinophenyl)-7-(4-(N- 

isopropylamino) 

benzaldehyde 

1632, 1600, 


isopropylamino)phenyi)p 

phenyl)- 


1578,1530, 


yrido[2,3-d]pyrifnidine: 

ethanone 


1357 cm '; MS 
m/z 434 

(M+Hr. 

118 

4-amino-5-(3- 

l-(4.N-ethyl-N- 

3-bromo- 

IR (microscope) 


bromophenyl)-7-(4-N- 

(2- 

benzaldehyde 

3488, 1657, 


ethyl-N.(2- 

methoxyethyl)a 


1604, 


methoxyethy l)amino)phe 

mino)phenyl>- 


1579,1552,1118 


nyl)pyrido[2,3- 

ethanone 


cm"'; MS m/z 


djpyrimidine; 



506(M+H)\ 


-122- 


wo 00/23444 


PCT/US99/2490I 


119 

4-amino-5-(3- 

l-(4-N-(3- 

3-bromo- 

IR(KBr)3201, 


bromophenyl)-7-(4-N-(3- 

methoxypropion 

benzaldehyde 

1679,1617, 


meihoxypropionyl)-N- 

yl)-N-isopropyl- 


1597.1576, 


isopropyl- 

amino)phenyJ> 


1539,1177, 


amino)phenyl)pyridof2,3- 

ethanonc 


11 17 cm-'; MS 


d]pyrimidine; 



m/2 521 





(M+H)\ 

120 

4-amino-5-<3- 

l-(4.N-(2- 

3-bromo- 

IR(KBr) 3475, 


bromophenyJ)-7-(4-N-{2- 

(dimethylamino) 

benzaldehyde 

1681, 1579, 


(dimethylamino)ethyI)-N- 

ethyl)-N. 


I35I,cm';MS 


fomiylamino)phcnyl)pyri 

formylamino)ph 


ra/z 491 


do[2,3-d]pyrimidine; 

enyl)-ethanone 


(M+Hr. 

121 

4-amino-5-(3- 

W4-(N-(2- 

3-bromo- 

IR(KBr)3431, 


bromophenyl)-7-(4-(N-{2- 

(dimethylamino) 

benzaldehyde 

1634, 1601, 


(dimethylamino)ethyl)ami 

ethyl)ajnino)phe 


1573, 1359 cm''; 


no)phenyl)pyrido[2,3- 

nyl)-ethanone 


MSm/z 463 


d]pyriinidine; 



(M+H)-. 

122 

4-amino-5-(3- 

K4-(N-methyl- 

3-bromo- 

lR(KBr)3475. 


bromophenyl)-7-(4-(N- 


benTaldehyde 

2220, 1660. 


metnyl-N-(2- 

cyano)ethylamin 


1604, 


cyano)elhylamino)phenyl 

o)phenyl}- 


1580,1560, 1352 


)pyrido[2J-d]pyrimidme; 

ethanone 


cm*'; MS m/z 





459 (M+Hy. 

123 

4-amino-5-(3- 

l-(4-(N-methyl- 

3-bromo- 

IR{ICBr)3475, 


bromophenyl)-7-(4«(N- 

N-<3- 

benzaidehyde 

1663, 1604, 


methyi-N-(3- 

meihoxy)propio 


1578,1559, 1352 


niethoxy)propionylamino) 

nylamino)phenyl 


1114 cm*'; MS 


phenyl)pyrido(2,3- 

)-ethanone 


m/2 478 


djpyrimidinc; 



(M+Hr. 


-123- 


wo 00/23444 


PCT/US99/2490I 


5 



124 

4-amino-5-(3- 

l-(3-methyl-4- 

3-bromo- 

IR (KBr) 3486. 



bromophenyi)-7-(3- 

(N-formyl-N- 

.benzaldchyde 

1677, 1607, 

10 


methyM.(N-fonnyl-N- 

methylamino)ph 


1579 1549 


methylamino)phenyl)pyri 

enyl)-ethanone 


1351 cm \/f^ 



do[2.3-d]pyrimidine; 



m/T AA9. 

15 





(M+H)*. 

125 

4-amino-5-(3- 

l-{3-methyl-4- 

3-broino- 

IR (KBr) 3433, 



bromophenyl)-7-(3- 

(N- 

benzaldehvde 

1635 160S 



methyl-4-(N- 

inethylaniino)ph 


ijoj, ijjy cm , 

20 


melhylamino)phenyl)pyri 

enylVethanone 


VfC m/9 
iVlo UJ/Z 4zU 


do[2,3-d]pyrimidine; 





126 

4-ainino-5-(3- 


J 'Of OHIO* 

IR (microscope) 



bromophenyI)-7-(4-(4- 

methoxy-2- 

benzaldehyde 

3473. 3063, 

25 


nifithoxy-2- 

butyl)phenyl)- 


1710, 1671, 



butyl)phenyl)pyrido[2.3- 

ethanone 


1582,1564, 1352 



d]pyrimidine; 



cm'^; MS m/z 

30 





593 (M+H)^ 


127 

4-amino-5-<3- 

l-(4-(N-raethyl- 

3-bromo- 

IR (microscope) 



bromophenyl)-7-(4-{N- 

N-<2-(N- 

benzaldehyde 

3443, 1638. 



methyl.N-(2-(N- 

phthanmidyl)ace 


1606, 1582, 

35 


phthalimidyl)acetyl)ainiii 

tyl)amino)pheny 


1359cm MS 



o)phenyl)pyrido[2,3- 

l)-etbanoDe 


m/z 463 



d]pyriniidine; 


— 

(M+H)'. 


40 


45 


50 

-124- 


55 


wo 00/23444 


PCT/US99/24901 


5 



128 

4-amirio-5-(3- 

l-(3-methyl-4- 

3-bromo- 

IR (microscope) 



bromophenyI)-7-(3- 

(N-melhyl-N- 

benzaldehyde 

3484, 1701, 

10 


methyI-4-(N-methyl-N- 

(trifluoroacctyl)a 


1610, 



(trifluoroacetyJ)amino)ph 

mino)phenyl)- 


1579,1559, 



enyI)pyrido[2,3- 

ethanone 


1221, 1205, 



d]pyrimidine; 



1 151 cm '; MS 

15 





m/z 516 






(M+H)\ 


129 

4-amino-5-(3- 

l-(3-methyi-4- 

3-bromo- 

IR(KBr)3484, 

20 


bromopheny I )-7-(3 - 

(N-acetyl-N- 

benzaldehyde 

1663, 1607, 



methyl-4-(N-acetyl-N- 

methyiammo)ph 


1574,1547. 1354 



methylami no)pheny l)py ri 

enyl)-elfaanone 


cm*** MS mJzt 

25 


do[2,3-d]pyrimidine; 



462 (M+H)*. 

130 

4-azxiino-5-(3> 

1.(6. 

3-bromo- 

IR(ICBr)3428, 



bromophcnyI)-7-(6- 

dimethylamino- 

benzaidehyde 

1652, 1635, 



dimethylanuno-3- 

3-pyridinyl)- 


1606, 1585, 

30 


pyridinyI)pyrido[2^- 

ethanone 


1365 cm'; MS 



djpyrimidine; 



m/z 421 








131 

4-amino-5-(3- 

1.(4- 

3-cyano- 

IR(KBr)3479, 

35 


cyanophenyl)-7-{4- 

methylsulfonylp 

benzaldehyde 

1638, 



methylsulfonyiphenyOpyr 

henyl)-ethanone 


1576,1559. 



ido[2,3-d]pyriinidine; 



1303, 1147 cm'; 

40 





MS m/z 402 






(M+Hr. 


45 


50 

-125- 


55 


wo 00/23444 


PCT/US99/2490I 


132 

4-amino-5-(3- 

l-(4-{N-meihyl- 

j- 

IR(KBr) 3418. 


cyanophenyl)-7-(4-(N- 

N- 

cyanobenzaldeh 

2230, 1688. 


melhyl-N-formylamino)- 

formyiamino)- 

yde 

1674. 1584. 


phenyi)pyrido[2,3- 

phenyl)- 


1554, 1114 cm'; 


d]pyrimidine; 

ethanone 


MSm/'z 381 





(M+Hr. 

133 

4-ammo-5-(3- 

l-(6-(N-meihyi- 

3-bromo- 

IR (KBr) 3474, 


broinophenyl)-7-(6-(N- 

N- 

j benzaidehyde 

1676, 1577, 


methyl-N-formylamino)- 

formylamino>3- 

1 

I56K 1353, 


3-pyridinyl)pyrido(2,3- 

pyridinyl)- 


1 130cm '; MS 


d]pyrimidine; 

ethanone 


m/z 435 





(M+H)\ 

134 

4-ainino-5-(3- 

l-(6- 

3-bromo- 

IR (KBr) 3487, 


bromophenyI)-7-(6- 

inorpholinyl-3- 

benzaidehyde 

3396, 1601. 


morpholinyI-3- 

pyridinyl)- 


1580, 1558. 


pyridinyl)pyrido[2,3- 

ethanone 


1234cm '; MS 


djpyrimidine; 



m/z 463 





(M+H)'. 

135 

4-amino-5-<3- 

l-(6-(N-methyl- 

3-bromo- 

IR(KBr) 3476, 


bromophenyl)-7-(6-(N- 

N. 

benzaldehyde 

3307,1702, 


methyl-N- 

methoxyethylam 


1683, 1605, 


methoxyelhylamino)-3- 

ino)-3- 


1560, Hi 6cm'; 


pyridmyi)pyrido[2J- 

pyridinyl)- 


MS mJz 465 


d]pyriraidine; 

ethanone 


(M+H)*. 

136 

4-amino-5-(3- 

l-{6- 

3-bromo- 

IR (KBr) 3487, 


bromophenyl)-7-(6- 

pyrToIidinyl-3- 

benzaJdehyde 

3396, 1601, 


pyrroiidinyl-3- 

pyridinyl)- 


1580, 1558, 


py ridiny i)py rido [2 .3 - 

ethanone 


1234 cm '; MS 


d]pyrimidine; 



* 

m/z 447 





(M+H)*. 


-126- 


wo 00/23444 


PCT/US99A24901 


137 

4-amino-5-(3- 

I-(2- 

3-bromo- 

IR (microscope) 


bromophenyl)-7-(2- 

(dimethylainino) 

.benzaldehyde 

3442 1640, 


(dimethyIamino)-5- 

-5-pyrimidinyl)- 


1604, 1577. 


pyrimidinyl)pyrido[2,3- 

eihanone 


1536, 1408, 


d]pyrimidine; 



1367, 1348 cm '; 
MS m/z422 
(MfH)*. 

138 

4-aniino-5-(3- 

l-(2-(N- 

3-broino- 

IR (microscope) 


bromopheny 1 )- 7-(2-(N- 

methoxyethyi- 

benzaidehyde 

3439, 1640, 


methoxyethyl-N-methyl 

N-methyl 


1606. 1587, 


amino)-5- 

amino )- 5- 


1556, 1537, 


pyrimidinyl)pyrido[2,3- 

pyrimidinyl)- 


1374, 1347 cm-'; 


d]pyrimidme; 

ethanone 


MSm/z466 
(M+H)". 

139 

4-amino-5-(3- 

l-(2-(N-fonnyl- 

3-broino- 

IR ^microsconel 


bromopheny l)-7-(2- (N- 

N-methyl 

benzaldehyde 

3472. 1687, 


formyl-N-methyl amino)- 

amino)-5- 


1 583, 1565, 


5-pyrimidinyl)pyrido[2,3- 

pyrimidinyl)- 


1459, 1353, 


d]pynmidine; 

ethanone 


1142, 988 cm-'; 

MSm/z436 

(M+H)-. 

140 

4-amino-5-(3- 

l-(2-(N- 

3-bromo- 

IR (microscope) 


bromophenyl)-7-(2-(N- 

methylamino)5- 

benzaldehyde 

3483, 1605, 


methylammo)5- 

pyrimidinyi)- 


1550, 1346 cm': 


pyrimidinyl)pyrido(2,3- 

ethanoae 


MS m/z408 


djpyrimidine; 



(M+H)\ 


-127- 


wo 00/23444 


PCT/US99/2490I 


141 

4-amino-5-(3- 

N(2- 

3-bromo- 

IR (KBr) 3468. 


bromophenyl)-7-(2-{ 1 - 

pyrrolidinyio- 

benzaidehyde 

1600, 1581, 


pyrrolidinyl)-5- 

pyrimidinyl)- 


1552, 1527, 


pyrimi<iinyI)pyrido[2,3- 

ethanone 


1482, 1330 cm'; 


djpyrimidine; 



MSin/2 448 





(M+H)^ 

142 

4-aniino-5-(3- 

N(2- 

3-bromo- 

IR (KBr) 3434, 


bromopheny l)-7-(2-{ J - 

morpholinyl-5- 

benzaidehyde 

1637, 1608, 


morphoIinyl)-5- 

pyrimidinyl)- 


1585, 1335, 


pyrimidinyl)pyrido[2,3- 

eihanone 


cm '; MS m/z 


djpyrimidine; 



463 (M+H)-. 

143 

4-amino-5-(3- 

I-(6-(2-oxo-3- 

3-bromo- 

IR (micix>scope) 


bromophenyI)-7-(6-(2- 

oxazolidinyl)-3- 

benzaldehyde 

3473, 1762, 


oxo-3-oxazoUdinyl)-3- 

pyridinyl)- 


1583, 157U 


pyridinyi)pyrido[2,3- 

ethanone 


1562, 1491, 


djpyrimidine; 



1477, 1402» 





1348, 1217 cm*'; 





MS m/z 463 





(M+H)*. 

144 

4-amino-5-(3- 

l-(2-pyridyl)- 

3-bromo- 

IR (microscope) 


bromophenyI)-7-(2- 

ethanone 

benzaldehyde 

3427, 3017, 


pyridyl)pyrido[2,3- 



1601.783 cm '; 


djpyrimidine; 



MS m/z 35 1/353 





(M+H)*. 

145 

4-ainino-5-(3- 

l-{3-pyridyl)- 

3-bromo- 

R (microscope) 


bromophenyl)-7-(3- 

ethanone 

benzaldehyde 

3434. 3042, 


pyridyI)pyrido[2.3- 



1634, 1372 cm '; 


d]pyrimidine; 



MS m/z 351/353 





(M+H)\ 


-128- 


wo 00/23444 


l»Cr/US99/2490l 


146 

4-amino-5-(3-(thiophen- 
2-yI)phenyi)-7-(4. 
dimethylaminophenyOpyr 
ido[2.3-d]pyrimidine; 

l-(4- 

dimethylaminop 
henyi)-ethanone 

3-(ihiophcn-2- 
yl)- 

benzaldehyde 

IR (microscope) 
3482, 2922, 
1578, 1356 cm'': 
MS m/z 420/422 
(M-rHr. 

i 

147 

4-amino-5 -(3 -( ftiran-2- 
yl)phenyI)-7-(4. 
dimethylaminophenyOpyr 
ido[2,3-d]pyrimidiiie; 

H4~ 

dime thy luminop 
henyi)-ethanone 

j 3-(furaii.2-yl)- 

! benzaldehyde 

j 

IR (microscope) 
3479,3104, 
1559. 1356 cm-'; 
MS nv'z 420/422 
(M+Hr. 


148 

4-amino-5-(3-(3- 

methoxyphenyi)phcnyl)- 

7-{4- 

dimethylaminopheny 1 )pyr 
ido[2,3-dJpyrimidine; 

1.(4. 

dimethylaminop 
henyl)-ethanone 

3-(3- 

methoxyphenyi) 
-benzaldehyde 

IR (microscope) 
3477, 2924, 
1579, 1356 cm-'; 
MS m/'z 420/422 
(M+H)*. 


!49 

4-amino-5-phenyI-7<4- 
dimethylaminophenyI}pyr 
ido[2,3 -djpyrimidine; 

i-(4- 

dimeihylaminop 
henyl)-ethanone 

benzaldehyde 

IR (microscope) 
3477, 3298, 
1580, 1355 cm"'; 
MSm/z315 

(M+H)'. 


4-ammo-5-(j- 
chlorophenyI)-7-(4- 
(morpholinyl)phenyl)pyri 
dor2 ,3 -d] pyrimidine; 

l-{4- 

(morpholinyl)ph 
enyl)-ethanone 

3-chloro- 
benzaldehyde 

IR (microscope) 
3480, 3056, 
1579, 1356 cm '; 
MS m/z 391 
(M+H)-. 

151 

4-amino-5-{3-bromo-4- 
fluorophenyl)-7-<4- 
(morphoiinyl)phenyl)pyri 
do[2,3-dJpyTimidine; 

l-(4. 

(morpholinyl)ph 
enyl)-ethanone 

3-brumo-4- 

fluoro- 

:>enzaldehydc 

i 

IR (microscope) 
3491.3044. 
1560, 1230 cm'; 
MS m/z 453 

^M+H)*. 
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152 

4-aniino-5-{3- 

U(4- 

3-chloro- 

IR (microscope) 


chlorophenyl)-7-<4- 

iodophenyl)- 

benzaidehyde 

3478, 3280. 


iodophenyl)pyrido[2,3- 

ethanone 


1539, !350cm-'; 


d]pyrimidine; 



MSm/z432 





(M+H)\ 

153 

4-amino-5-(3- 

l-(4-(ihiophcn- 

3-chloro- 

IR (microscope) 


chlorophenyI)-7-(4- 

2-yl)phenyl)- 

benzaldehyde 

3484. 3055, 


(thiophen-2- 

ethanone 


1560, 1354 cm '; 


yl)phenyl)pyrido[2,3- 



MS m/z459 


d]pyrimidine; 



(M+H)^ 

154 

4-amino-5-<3- 


3-chioro- 

IR (microscope) 


chlorophenyl)-7-(4-(5- 

pyrimidinyOphe 

benzaldehyde 

3477, 3040, 


pyriinidmyl)phcnyl)pyrid 

ny!)-ethanone 


1578, 1351 cm'- 


o[2,3-d]pyninidme; 



MS m/z 459 





(M+Hr. 

155 

4-amino-5-<3-bromo-4- 

l-(4- 

3-bromo-4- 

[R (microscope) 


fluorophenyi)-7-<4- 

iodophenyl> 

fluoro- 

3444, 3048, 


iodoplienyl)pyrido[2 ,3 - 

ethanone 

benzaldehyde 

1607, 1356 cm-'; 


djpyrimidine; 



MS m/z 494/496 





(M+H)'. 

156 

4-amino-5-(4- 

l-(4- 

4- 

IR (microscope) 


bromothiophene-2-yl)-7- 

meihoxyphenyl) 

bromothiophene 

3460, 3300, 


(4- 

-ethanone 

-2- 

2900-3100, 


methoxy pheny 1 )pyrido [2, 


carboxaldehyde 

1700, 1580, 


3-d]pyriraidine; 



1510cm-l;MS 





m/z413 





(M+H)\ 
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4-amino-5-(3-bromonhenvnmethvU7-( 4Wdimeihvlammo->Dhenvnpvridof2.3-d]pvri 

hydrochloride , 

A mixture of 3-c>;ano-4-(3-bromophenyI)methyl-6-(4- 
(dimethyl)aminophenyl)pyridine-2-amine (1.58 g) and ammonium sulfate (40 mg) in 
triethyl onhoformate was heated at reflux for 2 hours. The reaction mixture u-as cooled 
and added to a mixture of 8 g of ammonia in 1 50 mL of ethanol. After 16 hours at 25 "C. 
the reaction was heated at reflux for two hours, and the solvent was removed in vacuo. 
The residue was purified by chromatography, then converted to the hydrochloride salt by 
treatment with ether/IICI, followed by drying to give the title compound. 

The 3-cyano-4-(3-bromophenyi)methyl-6-<4-{dimethyi)aminophenyl)pyridine-2- 
amine was prepared by a four-step procedure as follows: 

step 157a: preparation of 3-bromoDhenvlacetaldehvde (the "R^ reagent") 

To a solution of ethyl 3-bromophenylacctate (1G.2 g, US patent 2,624,731 (1950)) 
in 230 mL of dichloromethane was added 42 mL of 1 M Dibai-H in toluene at -78 *C with 
stirring. After 40 minutes at -78 °C, 10 mL of methanol was added, and the reaction 
allowed to warm to room temperature and partitioned between 50 mL of dichloromethane 
and 1200 mL of saturated aqueous potassium sodium tartrate. The organic layer was dried 
over sodium sulfate and the aldehyde used immediately in the next step without 
puriflcaiion. 

step IgTb: preparation of a-ftriDhenvlp h osphoniumV4-rdimethvlamino)phenv!ethan-l- 
one chloride 

Following the procedure of Fukui et al, (J. Org. Chem. 33: 3594-3507 (1968)), a- 
bromo-(4-dimethyIaminophenyl)ethan-l-one (the "R' reagent". CAS #37904-72-6; Chem. 
Abst. (1956), 864) was treated with triphenylphosphine in triethylamine and acetoniuile. 
The a-bromo-(4-dimethylaminophenyl)ethan-l-one was prepared by bromination with 
bromine in hydrobromic acid according to the method of Suzuki el al (J. Pharm. Soc. 
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Japan, (1955), 25:54. Removal of solvent and recrystallizaiion from meihanol/ethyl 
acetate/toluene gave the title product as a white powder. 

step i57c: preparation of! -(4-fdimethvlaminn )Dhenvn-4-n-hromoDhenvl^-h..t.2Hin- None 
20 g of a-(triphenylphosphomuin)-4-(dimethylamino)phenyiethan-l-one chloride 
(from step b) was partitioned between dichloromethanc and 50 mL of 2N NaOH. The 
organic phase was dried over sodium sulfate and concentrated in vacuo. The residue was 
mixed with 3-bromophenylacetaldehyde (from step a) for 24 hours at 25 °C. The mixture 
was purified by chromatography to give 8.35 g (61%) of a cis/trans mixture of the title 
compound The cis/trans mixture was taken to the next step without separation of the 
isomers. 

step I57d: preparation of 3-cvano-4-(3-bromoDhenvnmethvl-6-f4» 
fdi meth vi laminoohen vDo vridine-2-amine 

A mixture of H4-(dimethylamino)phenyl)-4-(3-bromophenyl)-but-2-en-l-one 
chloride (3.85 g, from step c), ammonium acetate (2.6 g) and malononitriJe (739 mg) in 3 
mL of dimethoxyethane and 22 mL of ethanoi was heated at 1 15 **C for 5 hours, then 
cooled and worked up by partitioning between dichloromethanc and water. The residue 
obtained on concentration of the organic phase was purified by flash chromatography to 
give the title compound. 

Examples 158-174 

Following the procedures of Example 1 57, except substituting the appropriate 
reagents for the R* and R* reagents of Example 1 5 7 as indicated in Table 3 below, 
compounds of Examples 158-174 were prepared. The treatment with aqueous HCl was 
omitted, and the free bases were obtained except as indicated. 

In Examples 167-174, the formamide or formamidine acetate (added periodically 
until the reaction was complete) treatment was replaced by treamicnt with triethyl 
orthoformate at reflux in the presence of a catalytic amount of ammonium sulfate, 
followed by cooling to 25 X and addition of excess ammonia in ethanoi. After 24 hours. 
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the precipitated amidine compound was filtered and washed with hcxanes. then dried 
under vacuum. The amidine compound was then heaied in 1.2-dichlorohenzene at 120- 
180 for 1-8 hours. The reaction mixture was cooled to room temperatureand purified 
by chromatography, and the product was recrystallized if necessary (chloroform in 
5 methanol). 


Table 3 
Examples 158>1«7 

10 


Ex. 
No. 

Name 

R' Reagent (for 
7-position) 

R' Reagent (for 
5-position 

Analytical Data 

158 

4-amino-5-(2- 

phenylethyl>7-(4- 

diethylaminophenyOp 

yrido[2,3- 

d]pyhniidine 

l-(4- 

diethylaminophe 
nyl)-ethanone 

3-phenyl- 
propionaldehyde 

IR (KBr) 
3340,3240- 
2800.1600J580J5 
40; H.Res.MSm/z 
398.2343 (M+H)*. 

159 

4-amino-5-(2- 

methylpropyl)-7-(4- 

dielhylaminophenyl)p 

yrido[2,3- 

d]pyrimidine 

l-(4- 

diethylaminophe 
nyl)-ethanone 

3-methyl- 
butanaldehydc 

IR(JCBr) 

3550,3410,3320, 

3240- 

2800,1605,1580.15 
60 H. Res. MS m/z 
350.2357 (M+Hr. 

160 

4-amino-5-(butyi>7- 
(4- 

diethylaminophenyl)p 

yrido[2,3- 

d]pyrimidine 

K4- 

diethylaminophe 
nyl)-ethanonc 

pentanaldehyde 

IR(KBr) 
3450,3300,3200- 
2800.1660,1610,15 
80.1540 H.Res. 
MS m/z 350.2354 
(M+H)-. 
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161 

i 4-amino-5-(2-(4- 
bromophcnyl)cthyl)- 
7.(4- 

dieihylaminophenyI)p 

yrido[2,3- 

d]pyrimidine 

l-(4- 

dicthylaminophe 
nyl)-ethanone 

4-(4. 

broraophenyl}- 
propionaidehyde 

IR (KBr) 
3500,3300.3200- 
3000.1650,1615.15 
80 H. Res. MS m/z 
478-1429 (M+H^. 

162 

4-amino-5-(butyj)-7- 
(4- 

dimethylaminophenyl 

)pyrido[2,3- 

d]pynmidine 

1.(4- 

dimeihylaminop 
henyi)-ethanone 

pentanai 

IR (ICBr) 
3400,3350,3200- 
2900,1650,1620,15 
80,1570 H.Res. 
MS m/z 322.2032 
(M+H)-. 

163 

4-amino-5-(2-(3- 

cyanophenyl)methyl)> 

7-(4- 

dimethylaminophenyl 

)pyridoI2,3- 

d]pyiimidine 

l-(4- 

dimethylamtnop 
henyI)-ethanone 

3-cyanophenyl- 
acetaldehyde 

IR (KBr) 2850- 
3550,2220.1610,15 
80,1560,1540 MS 
m/z381(M+Hy. 

164 

4-amino-S-(2-<N- 

carboben2yIoxy)aniin 
oeihyl)-7-(4. 
dimethy lam i nopheny I 
)pyrido[2,3- 
d]pyrimidine 

l-(4- 

dimethylaminop 
henyl)-€thanone 

3-<N- 

carbobenzyloxy) 

aminopropionald 
ehyde 

1 R (KBr) 3000- 
3500.1710,1690,16 
50,1590 H.Res. 
MS m/z 443.2184 
(M+H)*. 

165 

4-amino»5- 

(cycloheptyl)-7-(4- 

dimethylaminophenyl 

)pyrido[2.3- 

djpyrimidine 

l-(4. 

dimethy laminop 
henyl)-ethanone 

cycloheptane- 
carboxaldehyde 

IR (KBr) 

3500.3250,3100,29 
50,2850,1620,1575 
H. Res. MS m/z 
362.2349 (M+H)*. 
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166 

j 4-ainiiio-5-{2-(5- 

l-(4. 

procedure of 

IR(KBr)3200- 


j chloro-2-(thiophen-j- 

dimcihyiaminop 

Example 1 73. 

3450,2950- 


yl)phenylmethyl)-7- 

henyl)-ethanonc 

using 3- 

3100.1605,1580,15 


(4- 


ihiophenylboron 

50 H. Res. MS m/z 


dimethylaminophcny] 


ic acid 

472.1363 (M+H)\ 


)pyrido(2,3- 





d]pyrimidine 




167 

4-ainino-5-(pentyI)-7- 

l-(4. 

hexanal 

IR (KBr) 


(4- 

diethyiaminophe 


3430,3320.3240- 


diethylaminophenyl)- 

nyl)-€thanone 


2800.1580.1560,15 


pyridof2,3- 



40.1350; mp.lW- 


d]pyrimidme 



214;MSnL'z364 
(M+H)*; H. Res. 
MS m/z 364.2506 
(M+H)'. 

168 

4-amino-5-hexyI-7-(4- 

I-(4- 

heptanal 

IR(KBr) 


diethylaminophenyl)- 

diethylarainophe 


3440,3310,3240- 


pyrido[2,3- 

nyl)-ethanone 


2800,1580.1560,15 


d]pyrimidine 



40,1350; mp. 215- 
217;MSm/2 378 
(M+H)-: H. Res. 
MS m/z 378.2654 

(M+H)'. 


.135- 


wo 00/23444 


PCT/US99/2490I 


169 

4-amino-5-(2-(j- 

l-(4. 

j5-(3- 

IR (KBr) 3640- 


bromophenyl)ethyl)- 

dieihylaminophe ! broiDophenyl)- 

3240,3200- 


7-(4. 

nyl)-cthanone 

propionaldehyde 

2800.1580,1555,15 


diethylaminophenyl)- 



35,1345; mp. 201- 


pyridof2,3- 



202; MS m/z 


djpyrimidine 



476/478 (M+H)-; H. 
Res. MS m/'z 
476.1448 (M+Hr- 

170 

4-amino-5-{(2- 

K4- 

2-(2- 

IR (KBr) 3640- 


bromophenyl)methyI) 

diethylaminophe 

bromophenyl)- 

3240,3240- 


-7-(4- 

nyJ)-ethanone 

acetaldchydc 

2800,1580,1555,15 


diethylaminophenyl)- 



40,1350; mp. 130- 


pyrido[23- 



133; MSm/z 


d]pyrimidine 



462/464 (M+H)*; H. 
Res. MS m/z 
462.1297 (M+Hr. 

171 

4-amino-5- 

l-(4. 

cyclopropanecar 

IR (KBr) 


cycIopropyl-7-(4- 

dimethylaminop 

boxaldehyde 

3490.3290,3240- 


dimethyiaminophenyl 

henyi)-ethanone 


2760.1610.1580,15 


)-pyridor2^- 



40,1375; mp. 235- 


d]pyrimidine 



237; MS m/z 
462/464 (M+H)'; 

172 

4-amino-5- 

1.(4- 

cyclohexanccarb 

IR (KBr) 3640- 


cyclohexyt-7-(4- 

dimethylaminop 

oxaldchyde 

3000,2980- 


dimethylaminophenyl 

henyO-ethanone 


2760,1610,1580.15 


)-pyrido[2J- 



40,1345; mp. 231- 


djpyrimidine 



234; MS m/z 

462/464 (M+H)-; 
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173 

4-amino-5 -( (2- bromo- 

l-(4. 

2-(2-bromo-5- 

IR (KBr) 


5- 

dimeihylaminop 

chiojx)phenyl)- 

3460.3220- 


chiorophenyOmeihyl)- 

henyO-eihanone 

aceiaidehyde 

2760.1610.1575,15 





35.1365; mp. 185- 


dieihylaminophenyl)- 



187; MS m/z 


pyrido[2,3- 



462/464 (M+H)-; 


d]pyrimidine 




174 

4-ammo-5-methyl-7- 

_ 

l-(4- 



acetaidehyde 

IR (KBr) 3640- 


(4- 

dimethyiaminop 


3250.3250- 


diethyiaminophenyl)- 

henyJ)-€thanone 


2760,1610,1585,15 


pyrido[2,3- 



60,1350; mp. 238- 


djpyrimidine 



246; MS m/z 
462/464 (M+H)'; 


cyanide in DMF under Suzuki reaction conditions. 

♦* prepared from the compound of Example 1 73 by reaction with 2-ihiopheneboronic 
acid, Pd(PPh3)4 and aqueous sodium carbonate under Suzuki reaction conditions. 


E.xamntc..; I7S-18« 


Following the procedures of Example ! , except substituting the appropriate 
reagents for the and reagents of Example I as indicated in Table 4 below, 
compounds of Examples 175-188 were prepared. The treatment with aqueous HCI was 
omitted, and the free bases were obtained except as indicated. 


Table 4 
Examples 17S.I«« 


Ex. 

Name 

R' Reagent (for 

R' Reagent (for 

Analytical Data 

No. 


7-position) 

5-position 
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175 

4-amino-5-(2,3- 

I-(4- 

2J. 

IR (KBr) 3500- 


mcthylcncdioxypheny 

dimeihylaminop 

metliylenedioxy- 

2500.1595.1580,13 


l)-7-(4- 

henyO-ethanone 

benzaldehyde 

75; mp. 290-305; 


dimethyiaminophenyl 





)-pyrido[2,3- 





d]pyrimidine 




176 

4-amino-5-(3-fluoro- 

l-(4. 

3-f]uoro-5- 

IR (KBr) 


5- 

dimethylaininop 

trifluoromethyl- 

3500,3440- 


trifluororaethylphenyl 

henyl)-ethanone 

benzaldehyde 

3240J200- 


)-7.(4- 



1 

2800,1610,1580,15 


dimethylaminophenyl 



60, 1540.1370; mp. 


)-pyrido[2,3- 



293-296; MS m/z 


djpyrimidine 



428 (M+Hr: H. 





Res. MS m/z 





428.1509 (M+H)*. 

177 

4-ainino-5-(2- 

1.(4- 

2-bromo- 

IR(ICBr) 


bromophenyl)-7-(4- 

dimethylaininop 

bcnzaldehyde 

3480,3440- 


dimediylaminophenyl 

heny!)-ethanonc 


3240.3200- 


)-pyrido[2.3- 



2800,1610,1575,15 


d]pyrimidine 



55,1535,1355; 





mp. 261-263; MS 





m/z 420/422 





(M+H)'; H. Res. 





MS m/z 420.0823 





(M+H)\ 
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178 

j 4-amino-5-(3,5- 

K4- 

3.5-dinicthyl- 

[R (KBr) 


dimethylphenyl)-7-(4- 

dimethylaminop 

benraldehydc 

3480.3440- 


dimethyiaminophenyl 

henyi)-ethanone 


3240.3200- 


)-pyrido[2p- 



2800.1610,1575,15 


d]pyrimidine 



55,1535,1360; mp. 





284-286; MS m/z 





370 (M+II)'; H. 





Res. MS m/z 





370.2036 (M+H)-. 

179 

4-amino-5-(3,4- 

l-(4- 

3,4-dichIoro- 

IR CKBr) 


dichlorophenyl)-7-(4- 

dimethylaminop 

benzaldehyde 

3490,3440- 


dimethylaminophenyl 

henyL)^thanonc 


3240 3200- 


)-pyridof2,3- 



2800,1610 1575 15 


djpyrimidine 



60,! 535,1 355; mo. 





288-291; MS m/2 





410/412 (M-rH)'; H. 





Res. MS m/z 





410.0948 (M+H). 

180 

4-amino-5-(4-fluoro- 

l-(4- 

4-fluoix)-3- 

IR(KBr) 


j- 

dimethylaminop 

irifluoromethyl- 

3500J440- 


trifluoromethylphenyl 

henyl)-ethanone 

benzaldehyde 

3240,3200- 


)-7.(4- 



2800,1610,1580,15 


dimethylaminophenyl 



60,1540,1505,1360; 


)-pyrido[2,3- 



mp. 254-257; MS 


d]pyrimidine 



m/z 428 (M-Hr; H. 





Res. MS m,'z 





428.1487 (M+H)-. 
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181 

4-amino-5-( 3 -bromo- 

l-(4. 

3-bromo-5- 

IR (KBr) 


5-meihox>'phenyl)-7- 

morpholinylphe 

methoxy- 

3470.3440- 


(4- 

nyl)-ethanone 

benzaJdehyde 

3240.3200- 


morpholinyiphenyl)- 



2800,1605.1580,15 


pyrido[2,3- 



60; mp. 257-260; 


djpyrimidine 



MS m/z 492/494 
(M+H)'. 

182 

4-aminc>-5-(3-bromo 

N(4- 

3«bromo-5- 

IR (KB:) 


5-methoxyphenyl)-7- 

pyrrolidinylphen 

methoxy- 

3470,3440- 


(4- 

yl)-eihanone 

bcnzaldehyde 

3240.3200- 


pyrroiidinylphenyi)- 



2800,1610.1580,15 


pyrido[2,3- 



60, 1540, J 3 55; mp. 


d]pyrimidine 



d 250; MS m/z 
476/478 (M+H)*. 

183 

4-amino-5-(3-bromo- 

H4- 

3-bromo-5- 

IR (KBr) 


5-niethoxyphenyl)-7- 

piperidinylpheny 

methoxy- 

3470,3440- 


(4-piperidinylphcnyl)- 

l)-ethanone 

bcnzaldehyde 

3240,3200- 


pyrido[2,3- 



2800,1565; mp. 


d]pyrimidme 



224-244; MS m/z 
490/492 (M+H)'; 


-140- 
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184 

4-amino-5-(3-bromo- 

|.(4- 

3-bromo-5- 

IR(KBr) 


5-meihoxyphen>i)-7- 

dimeihyiaminop 

merljoxy- 

3470,3420- 


(4- 

henyl)-ethanone 

benzaldehyde 

3240.3200- 


dimethylaminophenyl 



2800,1610,1575.15 


)-pyrido[2,3- 



55,1535.1355; mp. 


djpyrimidine 



262-266; MS m/z 

450/452 (M+Hr; H. 
Res. MS m/z 
450.0944 (M+H)\ 

185 

4-amino-5-(3- 

I-(4- 

3-methylthio- 

IR (KBr) 


methylthiophenyl>7- 

dimethylaminop 

benzaldehyde 

3460,3420- 


(4- 

henyO-ethanone 


3240J200- 


dimethylaminophenyl 



2800,1605,1575,15 


)-pyrido[2,3- 



60,1535,1355; mp. 


dlpyrimidine 



184-220; MS m/z 
388 (M+H)*; H. 
Res. MS m/z 
388. 1586 (M+Hr. 

186 

4-aiiiino-5-(3-bronio- 

l-(thiophene-2- 

3-bromo-5- 

IR(KBr) 


5 -meihoxypheny l>-7- 

yl)-ethanone 

methoxy- 

3470.3350- 


(thiophene-2-yl> 


benzaldehyde 

2200,1700,1640,15 


pyrido[2J- 



80.1435,1365,1270; 


d]pyrimidine 



mp. 246-249; MS 
m/z413/4l5 

(M+Hy;H. Res. 
MS m/z 4 13.0069 
(M+H)-. 
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187 

4-amin(>-S-f7 ^- 


2J-dimethoxy- 

IR (KBr) 


dimethoxyphenyl)-7- 

dimethylaminop 

benzaldehyde 

3480.3440- 


/A 

henyl)-cthanone 


3240J200- 


dimethyiaminophenyi 



2800.1610.1580,15 


)-pyrido[2J- 



50,1530,1360; mp. 


djpynmidine **♦ 



222-225; MS m/z 
402 (M+H)-; H. 
tvcs. iwo m/z 
402.1922 (M+H)\ 

188 

4-am!no-5-(3- 

l-(4. 

3- 

IR (KBr)3490,3400- 


methylsuifonylphenyl 

dimcthylaminop 

methylsuifonyl- 

2800,1610,1580,15 


>7-(4- 

hcnyl>.ethanone 

benzaldehyde 

55,1535,1355; mp. 


dimethylaminophenyl 



245-270; MS m/z 


>pyrido[2,3- 



420 (M+ny; H. 


djpyrimidine 



Res. .MS m/z 
420.1493 (M+Hr. 


Example 189 

4-acetvlamino-5-(3-hromonhcnvlV7-(4-dimPthvr: » ninoohenvnnvridof2J.dlnvrim 


A suspension of 4-amino-5-(3-bromophenyl>7-(4- 
dimethylaminophenyl)pyrido[2,3^1pyrimidine (from Example 15, 0.28 g, 0.67 mole) in 
pyridine (3 mL) was treated with acetic anhydride (0. 1 0 g J .0 mmol) and the reaction 
mixture was stirred for 4 hours at 25 =C. The volatiles were removed under reduced 
pressure, and the residue was purified by flash chromatogr^hy (SiO,, EtOAc/hexanes) to 
provide the title compound (0.23 g, 73% theoretical): IR (KBr) 3368, 3048, 1695, 1567; 
MS m/z 462/464 (M+H)*. 

Examples 19Q-IQS 
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Following the procedures of Example 1 89. except substituting the appropriate 
acylating reagent for the acetic anhydride of Example 189 as indicaled in Table 5 below, 
compounds of Examples 190-198 were prepared. 


Table 5 
Examples 190-198 


Ex. No. j Name 

Acyiatmg Keagent 

Analytical Data 

190 

4-fonnylamino-5-(3- 
bromophenyl)-7-(4- 

dime^hvlnmiiKinhRnvl^. 

WlillwlIJj^ lUllJIIIVLMldiy I 1" 

pyrido[2.3 -d Jpy rimidine- 1 90 

acetic anhydride 
and formic acid 

IR{KBr)3382, 
3047, 1704, 1570; 
MS m/2 448/450 

(M+H)". 

191 

4-(methoxyacctyl)amino-5-(3- 
bromophcnyl)-7-(4- 

diethylaminophenyl)-pyrido[2,3- 
djpyrimidine 

methoxyacetyi 
chloride 

IR (KBr) 3344, 
3044, 1731, 1561; 
MS miz 492/494 
(M+H)*. 

192 

4-trifl uoroacetylamino-5-(3« 
bromophenyl)-7-(4- 
dimelhylaminophenyl)- 
pyrido (2,3 -d ]pyri mi dine 

trifluoroacetic 
anhydride 

IR (KBr) 3426, 
3072, 1610, 1578; 
MSm/z 516/518 

(M+H)-. 

193 

4-pentanoylamino-5-(3- 
bromopheny l)-7-(4- 
dimethylaminophenyl)- 
pyrido[2,3-d)pyrimidinc 

pentanoyl chloride 

IR(KBr) 3408. 
2954, 1699, 1569; 
MS m/z 504/506 
(M+H)*. 

194 

4-benzoylamino-5-(3- 
bromophenyl)-7-(4- 
dimethylaminophenyl)- 
pyrido[2.3-d jpyrimidine 

benzoic anhydride 

IR(KBr) 3420, 
3056, 1606, 1583; 
MS m/2 524/526 
(M+H)*. 
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195 

4-(N-BOC-n|ycyl)amino-5-(3- 
bromophenvi)-7-(4- 
diiTielhvlaminoDhenvIV 
pyrido[2,3-dlpyrimidine 

N-BOC-glycyl- 
imidazole 

IR (KBr) 3362. 
2975. 1719, 1570; 
ivio m/Z J / Uj /V 

(M+H)-. 

196 

4- (N-phlhaliniidylglycyl)araino- 

5- (3-bromophenyl)-7-<4- 
dimethylaminophenyl)- 
pyridof2,3-d]pyrimidme 

N-phthaiimidyl- 
giycyl-chloride 

IR (KBr) 3408, 
2927, 1719,1570; 
MS m/z 607/609 
(M+H)-. 

197 

4-(ethoxycarbonyl)ainino-5-(3- 
brornophcnyl)-7-(4. 
dimethylaminophenyl)- 
pyrido[2,3-d]pyriinidine 

diethyl dicarbonate 

IR (KBr) 3405, 
2987J 738, 1569; 
MS nv'z 492/494 
(M+H)*. 

198 

4-(ethylaniinocarbonyl)amino-5- 
(3-bromophcnyl)-7-(4- 
dimethylaminophenyl)- 
pyrido[2,3-d]pyrimidine 

ethyl isocyanate 

IR (KBr) 3405, 
3053, 170K 1548; 
MS m/z 491/493 
(M+H)*. 


Example 199 

4-allvlamino-5-(4-bromQDhenvh«7>(4- dimethvIaminoDhenvn Dvrido r2.3>d1 nvrimidme 


The product was prepared by treating a solution of 4-chloro-5-(p- 
dimethylaminophenyI)-7-(p.broinophenyl)pyrido[2,3-d]pyrimidine in CH,C1,-TEA with 
allylamine and heating the resulting mixture at reflux for I hour. The volatilcs were 
removed under reduced pressure, and the residue was purified by flash chromatography 
(SiOj, EtOAc/hexanes) to provide the title compound IR (KBr) 3437, 1564, 1355, 1 195; 
MS m/z 460/462 (M+H)-. 

The 4-chloro-5-(p-diraethylaminophenyl)-7.(p-bromophcnyl)pyrido [2,3- 
d]pyrimidine was prepared as follows. 

A sample of 4-(4-bromophcnyl)-3-cyano-6-(4-(dimethylamino)phcny I)pyridine-2- 
amine (from Example 1. 5.0 g, 12.7 mmol) in 20 mL of H,SO, was heated at 80 T for 30 
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minutes. Ice was added, and the reaciion mixture was neutralized with aqueous NaOH. 
The resuiiing crude 3-carboxamide was collected by filiraiion. triturated with EtOAc- 
hexanes. then dried under reduced pressure (4.95 g, 95% theoretical). A solution of the 
carboxamide (4.25 g, 10.3 mmol) in trieihylorthotbrmate (20 mL) was treated with p- 
toluenesulfonic acid (catalytic) and the reaction mixture was warmed at 80 **C for 4 hours. 
The volatiles were removed and the crude bicyclic 4-hydroxyl-5-(p- 
dimethyIaminophenyl)-7-(p-l>romophenyl)pyrido[2.3-d]pyrimidineproduct was suspended 
in POCl., (15 mL) then wanned at 100 °C for 2 hours. The POClj was removed under 
reduced pressure to provide crude 4-chloro-5-(p-diraethylaminophenyl)-7-(p- 
bromophenyl)pyrido[2 J-d]pyrimidine. The invention therefore relates to intermediate 
compounds of fonmula III wherein X is selected from hydroxyl or halogen and the 
remaining variables are the same as in formula I or II. 

Example 200 

4-(2-(N.N-dimethvla minokthviaminoV544-bromophenvlV7-(4-dimethvlaminophenvi) 
PVrido l2,3-d1 nvrimidine trihvdrochloride 
The product was prepared by treating a solution of 4-chloro-5-(p- 
dimethylaminophenyl)-7-(p-bromophenyl)pyrido[2,3-d]pyrimidine (prepared as in 
Example 199) in CHjCU-TEA with the 2-(dimethylamino)ethyIaraine and heating the 
resulting mixture at reflux for 1 hour. The volatiles were removed under reduced pressure, 
and the residue was purified by flash chromatography (SiO,, EtOAc/hexanes) to provide 
the title compound. The product was ureated with excess 2M HCl (aq) followed by 
lyophilization to give the product as the trihydrochloridc salt; IR (KBr) 3385, 1 561, 1356, 
1197; MSm/2 491/493 (M+H)'. 

Example 201 

4-f4-fN.N-di methvlamino>butvlaminoV5-(3-bromophenvlV7-f4- 
dimethvlaminophenvDnvrido l 2.3-d1 pvrimidine tetrahvdrochloride 
The product was prepared by treating a solution of 4-amino-5-(p- 
dimethylaminophcnyl)-7-(p-bromophenyl)pyrido(2p-dlpyrimidine in CH^CU-TEA 
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with the 4-(dimethylaniino)butylami»e and healing the resulting mixture at reflux for 
I hour. The volatiles were removed under reduced pressure, and the residue was 
purified by flash chromatography (SiO,. ElOAc/hexanes). The product was treated 
with excess 2M HCl (aq) followed by lyophilization to give the product as the 
tetrahydrochloridc salt: IR(KBr) 3439, 1567, 1356. 1196; MSm/z 519/521 
(M+H)'. 

Example 202 

4-rN>a]lvl-N-fomivlamino)-5-(4-dimethvlaminophenvn-7- 
(p-bromophenvl)pvridor2.3-d]Dvrimidine 
A sample of the compound from Example 190 above. 4-formylaminoO-{2- 
phenylethyl)-7-(4-diethylaminophenyl).pyrjdo[2,3-d]pyrimidine (0.27 g. 0.6 mmol) 
in 3 mL of a 4:1 mixture of THF and DMF at 0°C was treared with NaH (60% 
dispersion, 36 mg, 0.9 mmol) and the solution was stirred for 0,5 hour. Allyl 
bromide (0.29 g, 2.4 mmol) was added, and the reaction mixture was stirred for an 
additional 0.5 hour. Aqueous workup followed by flash chromatography provided 

the tide compound: LRMS m/z 488/490. IR (cm" ^ 3428, 2910, 1696, 155 M 362, 
1193. 

Example 203 

4-diacetviam ino-5-(4>dimethvlaminophenvi)-7-(p-bromoDhenvh- 
PVridor2.3-dlpvrimidine 
This compound was isolated as a minor product from the reaction mixture of 

Example 190 above: LRiMS m/z 504/506. IR (cm'h 2922, 1726. 1550, 1360, 1 197. 

Example 204 

4-amino-5-f3-bromoDhenvlV7-(5-amino-2 .DvridvnpvriHor2.3>dlDvrimiding 

A solution of 5-aminopyridine-2-ethanone (1.15 g, 8.45 mmol), 3- 
bromobenzaldehyde (1 .70 g, 9.2 mmol), malononitrile (0.61 g, 9.2 mmol), and 
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ammonium acetate ( 1 . 1 5 g, 1 5 mmol) in 25 mL of benzene was heated at reflux with 
azeotropic removal of water. After 6 hours the reaction mixture was concentrated, 
and the desired intermediate ( 1 .82 g. 49%) was isolated following flash 
chromatography (SiO;. EtOAc-CH.CK). LRMS m/z 366/368. The intermediate was 
suspended in 1 5 mL of formamide, and the reaction mixture was heated at 1 80 °C for 
4 hours. The solution was cooled to 25 *'C, 10 mL of 4M HCI (aq) was added, and 
the mixture was stirred for I hour. The aqueous solution was neutralized with NaOH 
(aq), and the precipitate was collected by filtration. The title compound ( 1 .3 g, 68%) 
was isolated following flash chromatography of the precipitate: LRMS m/z 393/395; 
IR(cm-l)348I, 3161, 1620. 1573, 1483, 1359. 

The 5-aminopyridine-2-carboxaldehyde starting material was prepared as follows: 

204a. 5-amino-2-bromoDvridine 

A solution of 2-bromo-5-niiropyridine (5,1 g. 25 mmol) in 50 mL of a 10:1 
mixture of acetic acid and water was treated with iron powder (7.8 g. 140 mmol) in several 
portions over 20 minutes. After an additional 30 minutes the volatiles were removed 
under reduced pressure, and the residue was quenched with 5% aqueous sodium carbonate. 
The aqueous solution was extracted with methylene chloride, and the combined organic 
layer was dried (sodium sulfate) then concentrated in vacuo to provide the desired product 
as a white solid (4.25 g, 98%). 

204b. 5-aminoDvridine-2>ethanone 

A sample of 5-amino-2-bromopyridine (4.25 g, 24 mmol), PdCl,(PPh,)2 (0.34 g, 2 
mole%), Cul (0.09 g, 2 mole%), and irimethylsilylacetylene (3.0 g, 3 1 mmol) were 
dissolved in 100 mL of a 4:1 mixture of trieihylamine and aceioniirile, and the reaction 
mixture was stirred 24 hours at 25 °C. The reaction mixture was concentrated, and the 
residue was dissolved in 100 mL of a 10:1 mixture of acetone and water. Hg(0,CCF,)2 
(1 1.1 g. 26 mmol) and H^SO, (72 mmol) were added to the reaction mixture, and the 
solution was heated at reflux for 2 hours. The reaction mixture was cooled to 25 *'C and 
neutralized with saturated aqueous sodium carbonate. The aqueous layer was extracted 
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with methylene chloride, then the combined organic layer was dried (Na.SOj and 
concentrated in vacuo. Flash chromatography (Si02. EtOAc-Hexanes) provided the title 
compound: LRMS m/z 137 (M = H+); IR (cm*') 3428. 1668. 1646, 1582. 1358, 1274. 

^ Example 2nS 

4>aminoo-(3-bromonhcnvh-7-(5.dimethvlaminn -2-pvridvnpvrjdof2.3-d1p vrimicline 

trihvdrochloride kh^ 

Following the procedure of Example 204, 5-dimethylaminopyridine.2- 
10 ethanone was reacted with bromobenzaidehyde, maiononitrile, and ammonium 

acetate to give the title compound. The residue was triturated with excess HCl/cthcr, 
the volatiles were removed under reduced pressure, and the title compound was dried 
under high vacuum; LRiMS m/'z 42 1/423. IR (cm- 1) 3245, 1664, 1545, 1395. 

The 5-dimethylaminopyridine-2-carboxaldehyde starting material was 
1 5 prepared as follows: 


205a..3-N.N-di mcthvlaminonvridine 

A solution of 3-aminopyridinc (9.4 g, 0. 1 0 mol) in a 1 : 1 mixture of formic 
acid (96%) and formaldehyde (37% aqueous solution) was heated at reflux for 18 
20 hours. The volatiles were removed under reduced pressure and the residue was 

neutralized with saturated aqueous NaHCOj. The aqueous layer was extracted with 
CHjCI,, then the combined organic layer was dried (Na^SOJ and concentrated under 
reduced pressure. Flash chromatography (Si02, EtOAc-Hexanes) provided the title 
compound: (11 .1 g, 91%), LRMS m/z 123 (M + H+). 

25 

205b. 2-bromo-5-N.N-dimethviaminoDvridine 

A solution of 3-N,N-dimethylaminopyridine (5.88 g, 48.1 mmol) in 150mL 
of CH2C12 at 0 °C was treated with 2,4.4.6-letrabromo-2,5-cyciohexadienone (20.7 
g, 50 mmol) in several portions over 30 minutes. .After 2 hours at 0 the reaction 
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mixture was concentrated, and the desired 2-bromc>-5-N,N-dimcthylaminopyridine 
was isolated following flash chromatography ( !6.5 g..82%): LRMS m/z 201/203. 

204c. 5-N.N-dim cthvIaminopvrjdine-2-ethafiong 
5 Following the procedure of Example 203 b. 2-bromo-5-N,N- 

dimethylaminopyridine. except converting ihe compound to the trihydrochloride salt 
by treatment with HCl/ether, was converted lo the title compound: LRMS m/z 165: 
IR(cm-l) 3480, 1666, 1581, 1368. 1272. 

10 Example 206 

4-amino-5-r3-bro moDhenvh-7.f5-dimethvjamino-2-pvra2invlV 
PVridor2.3-dlp vrimidine hydrochloride 

Following the procedure of Example 204, 5-dimethylaminopyrazine-2- 
1 5 ethanone was reacted with bromobenzaldeh yde, malononitrile, and ammonium 

acetate to give the title compound. The residue was triturated with excess HCl/ether, 
the volatiles were removed under reduced pressure, and the title compound was dried 
under high vacuum: LRMS m/z 422/424. IR(cm'^)3310, 1630, 1525, 1444, 1375. 

The 5-dimethylaminopyrazinc-2-carboxaldehydc starting material was 
prepared as follows: 

2Q6a. 5-dimethvlaminQpvra7jn e>2-ethanone 

A solution of 5-hydroxypyrazine-2-carboxylic acid (4.0 g, 28.5 mmol) in 50 
mL of thionyl chloride and 0.1 mL of DMF was heated at reflux for 8 hours. The 
volatiles were removed under reduced pressure, and the residue was dissolved in 20 
mL of toluene. This solution was added to a solution of dimethyl malonate (4.75 g, 
36 mmol), VfgCU (2.09 g, 22 mmol) and triethyl amine (7.08 g. 70 mmol) in 100 mL 
of toluene. The reaction mixture was stirred for 1 hour at 25 "^C. quenched by 
addition of water, and the product was extracted with methylene chloride. The 
solvent was removed, the crude intermediate was dissolved in 25 mL of a 25: 1 
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10 


mixture of DMSO and water, and ihe resulting solution was warmed at 150 X for 2 
hours. The reaction was quenched by addition of water, and the product was 
extracted with methylene chloride to provide 2-accty|.5<hloropyrazine (LRMS m/z 
156). This intermediate was treated with aqueous dimethylamine at room 
temperature for 30 minutes to afford 5-dimethylaminopyrazine-2-elhanone.(LRMS 
miz 166): LRMS m/z 422/424: IR (cm"*) 3310, 1630, 1525. 1444, 1375. 

Example 207 

4-amino-5-(3-bromophenv|)-7-(2.oxohen7oxazoiin-6-vl)pY riH or2.3.d1nvrimiHinP 

Following the procedure of Example 204. 2.oxobcn7X)xa2olin-6.ethanone 
was reacted with bromobenzaldehydc, malononitrile, and ammonium acetate to 

prepare the title compound: LRMS m/z 434/436; IR (cm'^ 3095, 1760, 1579, 1481. 
1350. 

1 5 The 2-oxobenzoxazolin-5-ethanone staning material was prepared as follows: 

207a. 2-oxQben zoxazoiin-6-cthanone 

DMF (9 mL) was added dropwise to AICI3 (58.7 g, 440 mmol) over 20 
minutes and the resulting suspension was stirred 15 minutes at 25 °C. Acetic 
anhydride (7. 14 g, 70 mmol) and 2-benzoxazolinone (6.0 g, 44 mmol) were added 
and the reaction mixture was warmed at 80 °C and stirred for 4 hours. The mixture 
was cooled to 25 X and poured into ice/H,0. The resulting precipitate was 
coUected by filtration and dried under vacuum to provide the title compound (6.4 g, 
8l%,LRMSm/'z 177). 

.Example 20§ 

4-amtno-5-f 3-bromonhenvn-7-r 1 ■methvl- ?,oxQben7oxa7niin./;.vi) . 
pyridpf2.3-dlpYrimidine 
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FoJlowing the procedure of Example 204. i-mcthyI-2-oxobenzoxazoMn-5- 
ethanone was reacted with bromobenzaidehyde. malononitrilc, and ammonium 

acetate to prepare the title compound: LRMS m/z 448/450; IR (cm"' ) 3440. 1 782, 
1605. 1458, 1350. 

The l-mcthyl-2-oxobcnzoxa2olin-5-ethanone.startina material was prepared 
as follows: 

208a. 1 'methvl-2-oxoben7.oxa2olin-5-gthanone 

A solution of 2-oxobenzoxazolin-5-ethanone_(from Example 206a, 2.50 g, 
14.1 mmol) in 20 mLofa4:l mixture ofTHF and DMF at 0 "C was treated with 
Na>I (60 % dispersion. 0.8 g, 20 mmol) and the mixture was stirred 20 minutes at 0 

Methyl iodide (3.97 g, 28 mmol) was added and the reaction mixture was 
warmed to 25 "^C and stirred for 15 minutes. Saturated aqueous NaHCOj was added 
and the aqueous layer was extracted with CHiCl,. The desired product (2.55 g, 94%, 
LRMS m/z 191), was isolated following flash chromatography (SiO,, EtOAc- 
CHjCI,). 

Example 209 

4-amino-5«/f5-chloro-2-<^3- methoxvDhenvnphenvnmeihvn-7-(4- 
dimethvlaminophg nvl)pvridor2.3-d1pvrimidine 
The title compound was prepared from the compound of Example 1 73 by 
reaction with 3-methoxyphenylboromc acid, Pd(PPhj), and aqueous sodium 
carbonate under Suzuki reaction conditions. IR (KBr) 3550-3250.3240- 
2760,1580,1560,1540,1350; H. Res. MS m/z 496.1902 (M+H)*. 

Example 210 

4-amino-5-((2-bromoDhcnvl)methvlV7- (4-dimethvlnminophenvhpvridor2.3-d1pvrimidine 

Following the procedures of Example 1 57, except substituting l-(4- 
dimethylaminophenyD-ethanone for the R^ reagent and 2-(2-bromophcnyl)- 
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acetaldehyde for the R' rcagcnl of Example 157. the title compound was prepared as 
shown in Table 6. 

Table 6 


Ex. 

Name 

R** Reagent (for 7- 

R' Reagem (for 5- 

Analytical Data 

No. 


position) 

position 


210 

4-amino-5-((2- 


2-(2- 

IR(KBr); MS 


bromophenyOmethyl) 

dimeihylaminophe 

bromophenyl)- 

m/z 434,436 


-7-(4- 

nyl)-ethanone 

acetaldehyde 

(M+HY. 


dimeihylaminophenyl 





)pyrido[2,3- 





djpyrimidine 





Example 21 1 

4-3minQ-5>(2-(('thiophene-2-YnphenvnmethvlV7-r4-dig thvlaminoohenvllpvridor2J. 

dipvrimidine 

The title compound was prepared from the compound of Example 173 by 
reaction with 2-thiophcneboronic acid, Pd(PPh3)4 and aqueous sodium carbonate 
under Suzuki reaction conditions. IR(KBr) 3640-3240, 3240-2800, 1580, 1560. 
1540, 1350; H. Res. MS m/z466J070 (M+H)'. 

Example 212 

4-amino-5>r2-athiophene-3-vnphenvn methvlV7-(4-diethvIaminonhenvnpvridor2.3- 

dlpyrimidine 

The title compound was prepared from the compound of Example 1 73 by 
reaction with 3-thiophencboronic acid, Pd(PPh.)4 and aqueous sodium carbonate 
under Suzuki reaction conditions. IR (KBr) 3640-3240, 3240-2800, 1580, 1560, 
1540, 1350; H. Res. MS m/z 466.2057 (M+H)'. 
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Examples 213.222 
Following the procedures of Example 1 , except substituting the appropriate 
reagents for and R' as indicated in Table 7 below, compounds of Examples 2 1 2-222 
were prepared. 


Table 7 
Examples 2 13-279 


Ex. 

Name 

Reagent (for 7- 

R^ Reagent (for 5- 

Analytical Data 

No. 


position) 

position 




1 -(4-(.M-ronnyl-N- 

3-bromo- 

IR(KBr) 3490. 


bromophenyi)-7-(4- 

(2- 

benzaldehyde 

1689, 1120, 800 


(N-formyl-N-(2- 

methDxy)ethylami 


cm '; MS m/z 


methoxyethy i )amino) 

no)phenyl)- 


478/480 


phenyl)pyrido[2.3- 

cthanone 


(M+H)\ 


djpyrimidine; 




214 

4-amino-5-(3- 

* N(4-(N-2- 

3-bromo- 

IR(KBr) 


bromophenyl)-7-(4- 

meihoxyethy!)ami 

benzaldehyde 

3330,2925, 


(N-(2- 

no)phenyl- 


1675, 800 cm'; 


methoxyethyl)amino) 

ethanone 


MSm/2 


phcnyl)pyrido[2,3- 



451/453 


dlpyrimidine; 



(M+H)\ 

215 

4-amino-5-(3- 

l-(4-(N-methyl-N- 

3-bromo- 

IR (KBr) 3440, 


bromophenyl)-7-(4- 

((2- 

benzaldehyde 

1600, 11 60» 810 


(N-mcthyI-N-((2- 

dimethylamino)et 


cm"'; MS m/z 


dimethylamino)€thyl) 

hyl)amino)phenyl) 


477/479 


amino)phcnyl)pyrido( 

'Cthanone 


(M+Hr. 


2,3-d]pyrimidine; 
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216 

4-amino-5-(3- 

l-(4-(2- 

3-bromo- 

IR(KBr) 3480, 


bromophenyl)-7-(4- 

methoxyaceiylami 

b^nzaldehyde 

1520.710 cm'; 


(2- 

no)cthylamino)ph 


MSm/z 


methoxy)aceiylamino) 

enyl-ethanone 


464,466 


ethyI)amino)plienyl)p 



(M-H)'. 


yrido[2,3- 





d]pyrimidine; 




217 

4-amino-5-(3- 

***l-{4- 

3-bromo- 

IR(KBr)3475. 


bromophcnyI)-7-((4- 

(forniylammo)phe 

benzaldehyde 

1690. 1355.800 


forniylamino)phenyl) 

nyl-ethanone 


cm '; MS m/'z 


pyrido[2,3- 



1 420/422 


d]pyrimidme; 



1 

(M+H)*. 

218 

4-amino-5-(3- 

♦♦♦M-(4-(2- 

3-bromo- 

IR (ICBr) 3452, 


bromophenyl)-7-(4- 

dimethylamino)ac 

benzaldehyde 

1605, 1250,590 


(2- 

etylamino)phenyU 


cm '; MS m/z 


(dimethy lam ino)acety 

ethanone 


477/479 


lamino)phenyl)pyndo 



(M+H)\ 


[2,3-d]pyrimidine; 




219 

4-amino-5-(3- 

l-(4-(2-oxo-3- 

3-bromo- 

IR(KBr)3480, 


bromophenyl)-7-(4- 

oxazolidinyOphen 

benzaldehyde 

1750, 1400. 700 


C2-OXO-3- 

yl)-ethanone 


cm '; MS m/'z 


oxazolidinyl)phenyl)p 



462/464 


yrido[2,3- 



(M+H)\ 


d]pyrimidine; 




220 

4-amino-5-(3- 

l-<6-(2-propyl)-3- 

3-bromo- 

IR (KBr) 3474, 


bromophenyl)-7-(6- 

pyridinyl)- 

benzaJdehyde 

3098, 1636. 


(2-propyl)-3- 

cthanone 


1566, 1499. 


pyridinyl)pyndo[2J- 



1352. 1282 cm; 

! 

djpyrimidine 



';MS m/z 393 

1 tri hydrochloride 



(M+Hy. 
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221 

4-amino-5-(3- 

bromophenyl)-7-(3- 

methyl-4- 

pyiTolidinylpheny!)py 
rido[2.3-d]pyriinidine 
dihydrochJoride 

l-(3-meihy|-4- 

pyrrolidinyiphenyl 

)-ethanone 

3-bromo- 
benzaldehyde 

IR(KBr)3440, 
1640. 1607. 
1586. 1370 cm': 
MS To/'i 433 
(M+H)'. 

222 

4-amino-5-(3- 

bromophenyl)-7-(6- 

imidazolyI-3- 

pyridinyi)pyrido[2,3- 

djpyrimidine 

trihydrochioride 

l-(6-imidazoiyl-3- 

pyridinyO- 

ethanone 

3-bromo- 
bcnzaldehyde 

IR(KBr)3028, 
1641, 1607, 
1595, 1375cm-'; 
MSm/z 417 
(M+H)-. 

•prepared by deformylation oi 

Example 213 with dilute HCl in methanol. 


♦♦prepared by acylation of Example 213 with 2-methoxyacetyl chloride/pyridine. 
♦♦♦prepared by formylaiion of the 7-(3-bromophenyl)-2-cyano-5-{4- 
aminophcnyl)pyridinc-2-amine intermediate. 

♦♦♦♦prepared by acylation of Example 213 with the 2-(dimethylamino)acetyl 
chloride. 

Examples 223-225 

Following the procedures of Example 157, except substituting the appropriate 
reagents for the R' and reagents of Example 1 57 as indicated in Table 8 below, 
compounds of Examples 223-225 were picpared. 


Table 8 

Hxampies 223-225 


Ex. 

Name 

R^ Reagent (for 

R"* Reagent (for 

Analytical Data 

No. 


7-position) 

5-position 
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223 

4-amino-5- 

l-(4. 

i 2-phenyl- 

IR (KBr) 


phenyImethyl-7-(4- 

diethylaminophe 

! acctaldehyde 

3450 J 380.2850- 


diethylam inopheny 1 )p 

nyl)-€thanonc 


3200,1605.1580,15 


yrido[2.3- 



60.1540; H. Res. 


djpyrimidine 



MS ra/'2 384.2176 
(M+H)'. 

224 

4-amino-5-(2-(3- 

1.(4- 

* from Example 

IR(KBr) 2400- 


aminopropynyI)pheny 

diethylaminophe 

170, palladium 

3450,2050,2120,16 


lmeihyl)-7-(4- 

nyl)-ethanone 

coupling with 3- 

50,1605.1540; MS 


dielhy lam inopheny l)p 


arainopropyne 

m/z437{M+H)*. 


yrido[2J- 





djpyrimidine 




225 

4-amino-5-(l-(2- 

I -(4- 

2-(2- 

IR(KBr) 


bromophenyl)ethyl)- 

dimcihylaminop 

bromophenyJ)- 

3520,3250- 


7^4- 

henyI)-ethanone 

)piopionaldehyd 

3500,2850- 


dimethylaminophenyl 


e 

3150,1605,1580,15 


)pyrido(2,3- 



60,1540; H.Res. 

* 

djpyrimidine 



MS m/z 448.1 137 
(M+H)\ 


♦prepared from the compound of Example 170 by reaction with propargylamine, Cul and 
Pd(PPh3)4 under Suzuki reaction conditions. 


Examples 226-228 

Following the procedures of Example 1 , except substituting the appropriate 
reagents for and as indicated in Table 9 below, compounds of Examples 226-228 
were prepared. 
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Table 9 
Examples 226-228 . 


Ex. 

Name 

Reagent (for 7- 

R' Reagent (for 5- 

Analytical Data 

No. 


position) 

position 


226 

4-amino-5-(4- 

l-(4- 

3-bromo- 

IR (KBr) 3456, 


dimethylaminophenyl 

bromophenyl)- 

benzaldehyde 

3053, 16600, 


).7-(4- 

ethanone 


1556 cm '; MS 


hromophenyi)p)Tido[ 



m/2 420 


2,3-d]pyrimidine 



(M+fir. 

227 

4-amino-5-(2- 

l-(4-(N- 

furan-2- 

IR (KBr) 3460. 


furanyl)-7-(4-(N- 

morphoHnyOphen 

carboxaldehyde 

1600, 1580, 


morpholinyOphenyl)- 

yl)ethanone 


1457 cm '; MS 


pyrido[2,3- 



m/z 374 


d]pyrimidine 



(M+H)*. 

228 

4-amino-5-(3- 


3-bromo- 

IR(ICBr) 3442 


bromophenyI)-7-(2- 

(dimethylamino)p 

benzaldehyde 

1640, 1604, 


dimethyiamino-5- 

yrimidiiiy]))ethano 


1577, 1536, 


pyrimidinyl)pyrido[2. 

ne 


1408. 1367, 


3-d]pyrimidine 



1348 cm'; MS 
m/2 422 
(M+H)*. 


Example 229 

4-amino-5-f3-bromophe nvtV7-(4-(ureido)DhenvnDvridof2.3-d]pvrimidine 


A solution of 4-amino-5-(3-bromophenyl).7-(4-aminophenyl)pyrido[2,3- 
djpyrimidine (Example 71. 310 mg, 0.79 mmol) in 2 mL of acetic acid was treated with 
sodium cyanate (56 mg. 0.87 mmol), and the reaction mixture was stirred for 30 minutes 
at 25 "C. The solution was concentrated and the residue was suspended in aqueous 


-157- 


wo 00/23444 


PCTAJS99/2490I 


NaHCOj. The crude product was collected by filtration, then purified by flash 
chromatography. The product was dissolved in methanol and treated with excess 2M 

aqueous HCl to provide the hydrochloride salt: LRMS m/z 435/437. IR (cm" ^ ) 3442. 
2212. 3186. 3059, 1681. 1582. 1525, 1358. 

Example 2.10 

4-amino-5-( 1-phenylmethv|-3-piDcridinvlV7-(4-dieiKvlaminonhenvnnvridQf2,l- 

dlpvrimjdine 

Following the procedures of Example 157, except substituting ! -(4-diethyIamino- 
phcnyO-cthanone for the reagent and l-phenylmethylpiperidineO-carboxaldehyde 
(prepared as described by Gilligan et al., J. Med. Chera., 35:4344-4361 (1992)) for the 
reagent thereof, the title compound was prepared. The treatment with aqueous HCI was 
omined, and the free base was obtained. IR (KBr) 3440, 3100-2800-1640, 1605, 1595. 
1535 cm '; MS m/z 467 (M+H)*; mp 21 8-220 "C, 

Examples 23 l-:?4't 

Following the procedures of Example 1 , except substituting the appropriate 
reagents for R' and as indicated in Table 10 below, compounds of Examples 230-243 
were prepared. In some cases, the ireatmeni with aqueous HCI was omitted, and ihe free 
bases were obtained. Some compounds were isolated as the TFA salt following 
purification via high pressure liquid chromatography (HPLC). 
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Table !0 
Examples 231-241 


Ex. 

Name 

Reagent (for 

R- Reagent (for 

Analytical Data 

No. 


7-position) 

5 -position 


231 

4-amino-5-(3- 

l-(6-(3-methyl- 

3-bromo- 

IR CKBr> 3484 


bromophenyl)-7-(6-(3- 

5-isoxa2oJyl))-3- 

bcnzaidehyde 

1635, 1574- 


methyl-5-isoxa2olyl))-3- 

pyridinyl)- 


1562 1352 cm '- 


pyridinyl)pyrido[2,3- 

ethanone 


MS ni^z 459 


d]pyrimidine; 



(M+H)*. 

232 

4-ammo-5-(3- 

l-(6-chloro-3- 

3-hromo» 

IR fKRr^ 1478 


bromophenyl)-7-(6- 

pyridinyl)- 

benzaldehyde 

1608. 1574. 


chloro-3- 

ethanone 


1542 cm '; MS 


py ridinyOpy rido[2.3 - 



m/z 414 


djpyrimidine; 



(M-rH)*. 

233 

4-amino-5-(3- 

l-{6-methoxy-3- 

3-bromo- 

IR (KBr) 3484, 


bromophenyl)-7-(6- 

pyridlnyl)- 

benzaldehyde 

1635, 1560» 


methoxy-3- 

ethanone 


1348 cm '; MS 


pyridinyl)pyrido[2,3- 



m/z 409 


dlpyrimidine; 



(M+H)'. 

234 

4-amino-5-(3- 

K6-(I.2,4- 

3-bromo- 

IR (KBr) 3494, 


bromopheny 1)- 7-(6- 

triazoI-4-yl)-3- 

benzaldehyde 

1612, 1579, 


(U,4-iria20l-4-yl).3- 

pyridinyl)- 


1467, 1359, 


pyridinyI)pyrido[2,3- 

ethanone 


1271, 1233 cm'; 


djpyrimidine; 



MS m/z 445 
(M+H)\ 
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235 

4-amino-5-(3- 

bromophenyi>7-(2- 

rnorphoiinyI-5- 

pyrinnidinyl)pyrido[2J- 

djpyrimidine; 

l-(2- 

morphoiinyl-5- 

pyrimidinyl)- 

ethanone 

j 3-bromo- 
I benzaldehyde 

! 

! 

IR (KBr) 3434. 
1637. 1608. 
1585. 1335. 
cin':MSm/z 

463 (M+H)*. 

236 

4-amino-5-(2-thiazolyl)- 

7-(4-pyiTolidinylphenyl)- 

pyrido[2,3-d]pyrimidme: 

U(4- 

pyrrolidinylphen 
yI)-ethanone 

2-thiazole- 
carboxaJdehyde 

IR (KBr) 3400, 
1637, 1608, 
1532, cm*'; MS 
m/z 376 
(M+H)\ 

237 

4-amino-5-(3- 
bromophenyl)-7-<6- 
pyrazoly 1-3 -py ridiny 1))- 
pyrido[2,3-d]pyrimtdine; 

l-(6-pyra2olyl- 

3-pyridinyl)- 

cthanone 

3-bromo- 
benzaldehydc 

IR (KBr) 3474, 
1580, 1562. 
1492, 1395. 
cm '; MS m/z 
444 (M+H)*. 


4-amino-5-{3- 
bromophenyl)-7-(4-(I - 
inethyUureido)pheny]}- 
pyrido[2,3 -d]pyrimidine; 

l-(4-(l-methyl- 
ureido)phenyl)- 
ethanone 

3-bromo- 
benzaldehyde 

IR (KBr) 3400, 
1665, 1350 cm-'; 
MS m/z 450 
(M+H)^ 

239 

t 

1 

4-amino-5-(3- 

bromophenyl)-7-(4-(N- 

methyl-N-(2- 

pyrimidinyl)ainino)pheny 

l)-pyridof2,3- 

d]pyrimidine; 

l-(4-(N-methyl- 
N-(2- 

pyTimidmy])aini 

no)phenyl)- 

ethanone 

3-bromo- 
benzaJdehyde 

IR (KBr) 3475, 
1578, 1553, 
1482, 1396, 
cm MS m/'z 
484 (M+H)*. 
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240 

4-amino-5-(3- 

l-(3-tluoro-4- 

3-bron)o- 

IR (KBr) 3448, 


bromopheny 0- 7-(3 - 

(N- 

benzaldehyde 

1600, 1525. 


fluoro-4-(N- formy l-N- 

methyiamino)ph 


1476. cm '; MS 


methy laminojpheny 1)- 

enyl)-ethanone 


m/2 484 


pyrido[2.3-d]pyrimidine; 
* 



(M+H)-. 

241 

4-fonnylamino-5-(3- 

l-(3-fluoro-4- 

3-bromo- 

IR (KBr) 3465, 


bromophenyl)-7-(3- 

(N- 

benzaidehyde 

1607, 1546, 


fluoro-4-(N-formyl-N- 

methyIamino)ph 


1350, cm*'; MS 


mcthylaniino)phenyl)- 

enyl)-ethanone 


m/z 481 


pyrido[2,3-d]pyrimidine; 



(M+H)*. 

242 

4-amino-5-{3- 

l-(4-(N-methyi- 

3-bronio- 

IR (KBr) 3470, 


bromophenyi)-7-(4-(N- 

N- 

benzaldehyde 

1650, 1570. 


meihyl-N- 

methylsalfonyl- 


1338, cm'; MS 


methylsulfonylamino)- 

amino)phenyl)- 


m/z 484 


phenyl)pyrido[2,3- 

ethanone 


(M+H)^ 


d]pyrimidine; 




243 

4-amino-5-(3- 

l-(6.(N-meihyI- 

3-bromo- 

IR (KBr) 3460, 


bromophenyl)-7-(6-(N- 

N- 

benzaidehyde 

1680, 1580, 


methyl-N- 

methylsulfonyl- 


1330 cm '; MS 


methyIsulfonylamino)-3- 

amino)-3- 


m/z 485 


pyridinyl)pyrido[2,3- 

pyridinyl)- 


(M+H)^ 

♦ ...» . 

djpyrimidine; 

ethanone. 




* separated by chromatography from the same reaction mixture; formylation occurs during 
the cyclization step 


-161- 


wo 00/23444 


PCT/US99/2490I 


Example 244 

4-amino-5-(:>-bromophenvn-7-fl-methvi-5-indDlin vnpvTidof2.3.dbvrimidine 

dihvdrochloride 

Asampleof4-(3-bromophcnyI)-3-cyano-6-(l-melhyl-5-indoJinyl)pyridine-2- 
amine was heated ai reflux in formamide. The reaction was monitored by TLC. and 
when the reaction was complete the mixture was cooled to room temperature. The 
product was allowed to precipitate, then recovered by filtration and washed with 
water. Additional product was extracted from the filtrate. The product was purified 
by column chromatography elating with 10% MeOH/CH,CU and converted to the 
hydrochloride sait by treatment with ether/HCl. The salt was isolated and dried 

under vacuum to give the title compound. l.RMS m/z 432/434; IR (cm"^) 3500, 
3400, 3300. 3200-2800, 1610. 1580, 1560, 1540. 

The 4-(3-bromophenyl)-3-cyano-6-( I -methyI-5-indolyl)pyridine-2-amine 
starting material was prepared as follows: 

244a. 5>bTomo-l-methvHndoline 

Acetic acid (60 mL) was added to a mixnire of 5-bromo- 1 -methyiindole ( 1 0 
g, 47.6 mmol) and sodium cyanoborohydride (8 g). After one hour at 1 5 '^C, the 
reaction was basified with aqueous NaOH and extracted with toluene. The organic 
phase was dried over MgSO^ and concentrated to a powder under vacuum. This 
material was purified by flash chromatography to give the title compound, 8.62 g (82 
%):MS212,214[M+Hr. 

244b. 5-acetvl-l-methvlindoline 

A mixture of 5-bromo- 1-methylindoline (8.6 g, 40.7 mmol), 
trimethylsilylacetylene (12 mL), palladium bis-triphcnylphosphine dichloride (600 
mg), Cul (620 mg) and tricthyiamine ( 1 6 mL) in acetonitrile (20 mL) was heated at 
75 **C for 3 days, then cooled and concentrated in vacuo. The residue was dissolved 
in 120 mL of I : I ethyl acetate/hexane, and the solids were removed by filtration. 
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The solvem was removed and a sample of the residue (5 g) was dissolved in 90% 
aqueous acetone (44 mL). To this solution was added sulfuric acid (2.2 g), and 
Hg(OCOCFj), (9 g). The reaction was heated at reflux for 20 minutes, cooled, made 
basic with aqueous sodium hydroxide and extracted with ethyl acetate. The organic 
layer was dried over MgSO, and concentrated to an oil, which was purified by flash 
chromatography to give 850 mg of the title compound: MS 1 76 [M+H|". 

244c. 4-(3«bromonhenvlV3-cvano-6-( 1 -methvl-5-indQlinvnDvridinc-»2-amine 

Prepared by condensation of IM'-dicyano-S-bromostyrene (prepared by 
condensation of 3-bromobenzaldehyde with malononitriie in ethanol in the presence 
of a catalytic amount of glycine) and die 5-acetyl-l-mcthylindoiine (the reagent) 
with ammonium acetate in ethanol. After 3.5 hours, the mixture was cooled, and the 
solvent was removed. The residue was purified by flash chromatography, eluiing 
with methylene chloride, to give the title compound (588 mg, 30% yield; MS m/z 
394 (M-rH)*. 

Example 245 

4-ammQ-5-f3-bromonhenvn-7-f1.methvl-S.ben7iniirin7 olvhpvridof?.3-dlp\Timiding 

tetrahvdrochloride 

The title compound was prepared according to the procedure of Example 1 . except 
substituting l-methyl-5-acety|.benzimidazole (prepared according to the procedure of D. 
J. Evans et. al., J. Chem. Soc. Perkin Trans. II, 1978, 865) for the 4- 
dimethylaminobenzaldehyde (the reagent) therein. IR (KBr) 3650-3230, 3230-2000, 
1635. 1605, 1590, 1555, 1365 cm ^ MS m/z 431/433. 431.0605 (M+H)\ 

Example 246 

4-amino-5-(3-bromophenvn-7-r6-dimet hvlamino-3-pvrtda7,invnpvridor2.3-dlpvrimidine 

tetrahvdrochloride 
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246a. 6-n-hutoxvethenvlV.VchloronvTidazine 

To a solution of 20 g (200 mmol) of butyl vinyl ether in 80 mL of THF at -78 ''C 
was added 130mL of a 1.7 M solution of i-bmyl lithium in pentane over about 20 
minutes. The yellow suspension was stirred while allowing to warm to 0 °C. THF ( 1 50 
mL) was added, and the mixture cooled to -78 and a solution of 23 mL (200 mmol) of 
trimcihyl borate in 50 mL of THF was added. The reaction was warmed to 20 °C, 20 mL 
of methanol was added, and the solution concentrated in vacuo. The residue was diluted 
with 400 mL of dioxane, and 20.9 g (140 mmol) of 3,6-dichIoropyrida2ine, 2.31 g of 
Pd(PPh04» and 200 mL of 2 M- aqueous sodium carbonate was added. The reaction was 
heated to reflux over one hour, then cooled and filtered to remove solids. The filtrate was 
conceniraied in vacuo and partitioned between ethyl acetate and I M sodium hydroxide. 
The organic phase was dried over Na.SO,, concentrated in vacuo, and purified by flash 
chromatography to give 6.3 g (21%) of the title compound. MS {M + ]+ 213. 215. 

246b. I -r6-chloroDvridazmO-vnethanone 

A mixture 6,3 g of the compound from Step 246a in 40 mL of dimethoxyethane, 
10 mL of water, and 4 mL of 12 M HCl was stirred for 20 minutes, then 125 mL of water 
was added, and the reaction was neutralized mth 12 g of NaHCOj. The reaction was 
extracted with ethyl acetate, dried over Na2S04, and concentrated in vacuo to give a yellow 
solid. 4.7 g. 

246c. l-ri-f6-fdimethvlaminolnvrida7 m-3-vinethanone (the reagent) 

A solution of 1.57 g (10 mmol) of l-(6-chloropyridazin-3-yl)ethanone (from Step 
246b) in 15 mL of dimethoxyethane was treated with 50 mmol of 40% aqueous 
dimelhylamine. After one hour, the reaction was partitioned between CH.CU and water. 
The organic phase was dried over CILCl, , and concentrated in vacuo to give the title 
compound. 
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246d. 3- acetvl-6-(dimethvlamino)pvridazine 

The title compound was prepared by condensing l,I-dicyano-(3-(3- 
bromophenyOpropcne (the reagcni) wiih the compound from Step 246c (the reagent) 
and ammonium acetate in ethanol according to the procedure of Example 1 57d. 

246e. 4-amino-5-(3-bromoDhenvlV7-(6-dimethviaminn - 3.nvrida2inv0Dvrtdof2.3- 
dlpvrimidine tetrahvdrochlnridg 

The title compound was prepared from the compound of Step 246d according lo 
the procedure of Example 157, except substituting formamide for the ammonium sulfate 
and iriethyl orthofonnate thereof 

Examples 247-24R 

Following the procedures of Example 246, except in step (c) substituting the 
appropriate reagents for methylamine as indicated in the Table 1 1 A below, compounds of 
Examples 247-248 were prepared. 


Table llA 
Examples 247.24X 


Ex. 

No. 

Name 

reagent of step p 

Analytical Data 

247 

4-amino-5- 

morpholine 

IR (KBr) 3600- 


(3bromophenyl>-7-(6- 


3200,3000, 


morpholinyl-3- 


1630. 1605, 


pyiida2inyl)pyrido[2,j - 


1590, 1550 cm'; 


djpyrimidine 


MSnv'z 


dihydrochloride 


464/466, 




464.0829 




(M+H)*: 
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248 

4-amino-5-{3- 

pyrrolidine 

IR(KBr)3600- 


bromophenyl)-7-(6- 


3250.3100- 


pyrrolidmyl-3- 


2800. 1640. 


pyridazinyl)pyrido[2.3- 


1605, 1560 cm'; 


d]pyrimidine 


MSm/z 


dihydrochloride 


448/450, 




(M+Hr; 


Examples 249-251 

Following the procedures of Example 244, except in step (c) first substituting the 
appropriate reagent for as indicated in Table 1 1 B below for the R' reagent of Example 
244 step c, and secondly performing the condensation with ammonium acetate substituting 
dichloroethane as the solvent in place of the ethanol solvent in Example 244 step c, the 
compounds of Examples 249-251 were prepared. In some cases, the hydrochloride salts 
were not prepared. 


Table II B 
Examnles 249>?fift 


Ex. 

Name 

Reagent (for 

Analytical Data 

No. 


7-position) 


249 

4-amino-5-(3- 

2-acetyl-5- 

IR (KBr) 3478, 


bromophenyI>7-(5- 

morpholinyl- 

3058. 1562, 


morpholiny]-2- 

pyrazine 

1542, 1378. 


pyrazinyl)pyrido[2,3- 


1306 cm ': MS 


d]pyrimidine 


m/z 464/466, 


dihydrochloride 


(M+H)^ 
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250 

4-amino-5-(3- 

2-aceiyl-5-(N- 

i IR (KBt) 3482. 


bromophenyl )-7-(5-(N-{2- 

(2- - 

3299. 3053. 


meihoxN'cthyO-N- 

meihoxyethyl)- 

1612. 1540. 

1 

methylamino)-2- 

N- 

j 

1 1310 cm ': MS 

i 

pyra2inyl)pyrido[2,3- 

methylamino)- 

m/z 466/468, 


d]pyrimidine 

pyrazine 

(M+H)-; 


dihydrochJoride 



251 

4-amino-5-(3- 

l-((4. 

IR (ICBr) 3040, 


bromophenyl)-7-(4- 

acetylphenyl)- 

1680, 1640. 


(morpholinylmethyl)- 

methyl)- 

1605, 1580, 


phenyl)pyrido[2,3- 

morpholine 

1400 cm '; MS 


d]pyrimidine 


m/z 466/468, 


hydrochloride 




Example 252 

4-amino-5-r3-bromophenv lV7>f5-(N.N-bisr2>methnxvethvnamtnoV2- 
PYridinv])pvridof2.3-d]pvrimidine trihvdrochloride 


Step 252a. 1 -(5-bromo-2-Pvridvnethanone. ethylene ketal • 

A solution of dibromopyridine (5.2 g, 21.95 mmol), tributyl( 1 -ethoxyvinyOtin 
(9.11 g. 25.24 mmol). Pd,(dba)3 (0.7 g, 0.8 mmol). and (2.furyl),P (0.37 g, 1.6 mmol) in 
50 mL of toluene/THF (5:1) was warmed at reflux for 10 hours. The reaction mixture was 
concentrated, and the crude product was purified by eluiion through a short column of 
silica gel. The resulting enol-ether compound, ethylene glycol (2.79 g, 45 mmol), and p- 
toluene sulfonic acid (0.1 g) were dissolved in 50 mL of toluene and the solution was 
warmed at reflux for 10 hours. The reaction mixture was quenched by the addition of 
saturated aqueous NaHCO,, and the aqueous layer was extracted with CH>C1,. The 
combined organic layer was dried (Na.SOJ, concentrated under reduced pressure, and the 
resulting cnide product was purified by flash chromatography to provide the title 
compound (3.68 g, 79%). 
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Sten 252h. 1 -f5-f hisr2-mcthoxvcthv namino)-2-pvridvl^ethannnp 

Following literature procedure (J. Org. Chem. 1996, 61, 720), a suspension of the 
compound from step 252a. bis(2-methoxyeihyl)amine, t-BuONa, Pd,(dba)„ and BINAP 
toluene was warmed at 80 X for 8 hours. The reaction mixture was quenched by the 
addition of saturated aqueous NaHCO, and the aqueous layer was extracted with CHjCK. 
The combined organic layer was concentrated and the resulting residue was dissolved in 
20 mL THF/3 M HCl (4:1) and stirred for 4 h. The reaction mixture was neutralized by 
the addition of 2 M NaOH (aq) and the aqueous layer was extracted with CH^Cb. The 
combined organic layer was dried, concenirated under reduced pressure, and the cnide 
product was purified by flash chromatography to provide the title compound 

Step 252c. 4-amino-S-n-bromoDhenvn- 7 -rS-fN.NJ.hi5;r2-methoxvethvnamino)-2> 
DvridinvnDvridQf2.3-d1nv rimidinGtrihvdrochloride 

Following the procedures of Example 244. except in step (c) first substituting the 
reagent from Step 252b for the R* reagent of Example 244 step c, and secondly performing 
the condensation with ammonium acetate substituting dichloroethane as the solvent in 
place of the ethanol solvent in Example 244 step c, the free base of the title compound 
prepared. The title compound was prepared from this by treatment with HCL in ether. IR 
(KBr)3440, 1635, 1605. 1580, 1360 cm '; MS m/z 466/468, (M+HV- 

Examples 253-260 

Following Che procedures of Example 244. except in step (c) first substituting the 
appropriate reagem for as indicated in Table I IB below for the R' reagent of Example 
244 step c. and secondly performing the condensation with ammonium acetate substituting 
dichloroethane as the solvent in place of the ethanol solvent in Example 244 step c, the 
compounds of Examples 253-260 were prepared. In some cases, the hydrochloride salts 
were not prepared. 
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Ex. 

Name 

R* Reagent (for 

Analytical Data 

No. 


7-position) 


253 

4-amino-5-(3- 

l-((4- 

IR(K.Br)3105. 


bromophenyl)-7-(4- 

acetylphenyl)- 

1645. 1620. 


(imidazolylmethyl)- 

mcthyl)imidazol 

1570. 1350 cm': 


phenyl)pyridoI2,3- 

e 

MS m/z 


djpyrimidine 


466/468, 


trihydrochloride 


(M+H)*; 

254 

4-amino-5-<3- 

l-(5- 

lR{KBr) 3297, 


bromophenyl)-7-(5-( 1 - 

morpholinyl-2- 

3081, 1646, 


morpholinyl)-2- 

pyridyOethanonc 

1564, 1494, 


pyridinyl)pyrido[2,3- 


1362 cm '; MS 


djpyrimidine 


m/z 463/465, 


trihydrochloride 


(M+H)'; 

255 

4-aiiuno-5-(3- 

l-(4- 

IR (KBr)3308, 


bromopheny!)-7-(4- 

((dimethylamino 

1645, 1590. 


((dimethylamjno)methyl)- 

)melhyl)phenyl)- 

1560, 1375 cm'; 


phenyl)pyrido[2,3- 

ethanone 

MS m/z 


d]pyrimidme 


509/511, 


dihydrochloride 

f 

(M+H)-; 

256 

4-amino-5-{3- 

l-(5-(4- 

IR (ICBr) 3000, 


bromophenyl)-7-<5-(4- 

hydroxypiperidi 

1650, 1600, 


hydroxy- 1 -piperidinyl)-2- 

nyi)-2- 

1580, 1550, 


pyridinyl)pyrido[2,3- 

pyridyl)ethanone 

1400 cm '; MS 


djpyrimidine 


m/z 477/479, 


dihydrochloride 


(M+H)*; 
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257 

4-aminoo-(3- 

5-acetyU2- 

IR(KBr) 3477, 


bromopheny))-7-(5-CN- 

pyridin^methana 

3060, 1678, 


formyl-N-meihylamino)- 

mine 

1638, 1566, 


2-pyridinyI)pyrido[2,3- 


1495, 1319 cm-'; 


d]pynmidine 


MS m.'z 


dihydrochloride 


435/437, 




(M+H)'; 

258 

4-amino-5-(3- 

2-acetYl-5-(2- 

iR(KBr) 3085, 


bromophcnyl)-7-(5-(2- 

propenyl). 

1562, 1485, 


propenyI)-2- 

pyridine 

1357 cm '; MS 


pyridinyl)pyrido[2J- 


m/2 418/420» 


d]pyrimidine 


(M+H)-; 

259 

4-amino-5-<3- 

6-aceiyl-3-(2- 

IR(KBr) 3440. 


bromophenyl)-7-(3-(2- 

methoxyethyl)- 

1770,1625, 


methoxyethy 1 )-2-oxo-6- 

}enzoxazol-2- 

1605,1580, 


benzoxazolyl)pyrido[2,3 - 

one 

1360 cm '; MS 


djpyrimidine 


m/z 492/494, 


hydrochloride 


(M+Hr; 

260 

4-amino-5-(3- 

N-(l-(4-aceiyl-. 

IR(KBr)3283. 


bromophenyl)-7-(4-( I -(N- 

phenyl)ethyl)- 

3054, 1678, 


formylamino)- 

formamide 

1631. 1547, 


cthyl)phenyl)pyrido[2,3- 


1352 cm '; MS 


djpyrimidtne 


m/z 448/450, 




(M+Hr; 


* Prepared as in Ex. 252b, except substituting morpholine for the bis(2- 
methoxyethyl)amine thereof. 

Prepared as in Ex. 252b, except substimting 4-hydroxypiperidine for the 
bis<2-methoxycthyl)amine thereof. 
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Example 261 

4-amino-5-n-pvridvn-7-f4-d imethvlaminolDhcnvlnvridQr2.j-d)pvrimidine 
The compound was prepared by using the method generally described above in 
Scheme 3 and the associated examples using l-(4-dimeihylaminopheny!)ethanone as the 
R* reagent (7-position) and nicotinaldehyde as the reagent (5-position). IR (cm-l) 
3305.8, 2922, 1606, 1578, 1535, 1360. MS(M+H)342. 

Example 262 

4-(methvlamino)-5-n-bromophenviV7 -(4-dimethvlaminoDhenvnpvridor2.3-d1pvrtmidine 

hydrochloride 

The title compound was prepared by using the method described in Example 200. 
except substituting methyiamine for the 2-(dimethylamino)eihylamine thereof. MS 
(M-FH), 478 (IBr); IR (cm-l) 3455, 3047, 2959, 1580, 1351, 1234. 

Example 263 
4-(2-methoxvethvlaminoV5-r3-bromoohenvlV7-(4- 
dimethvlaminophenvn pvridof2J-d]pvrimidine hydrochloride 
The title compound was prepared by using the method described in Example 200, 
except substituting 2-mcthoxyethylamine for the 2-(dimethyIaniino)ethylamine thereof. 
MS (M+H), 522 (IBr); IR (cm-l) 3415, 2920, 1569, 1321, 1234. 

Example 264 

4-amino-^0-brQmophenyIV7-(4-n-methvl-2-imidazolvllphenv n pyridor2.3^1pyrimidine 

trihvdrochlnride 

Step 264a. l-f4-n>Methvlimidazol>2-vnnhenyhe;hanone 

A solution of N-methyl imidazole (0.90 g, I I .0 nunol) in 12 mL of THF at -78 ^^C 
was treated with n-BuLi (7.5 ml, 1 .6 M solution in hexanes. 1 2.0 mmol) for 0.5 hours at - 
78 **C. Next, ZnCb (20 mL. 1 .0 M solution in Et^O, 20 mmol) was added, and the 
solution was wanned to 25='C. To this solution was added Pd(PPh3)4 (70 mg, 0.06 mmol) 
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followed by 4-iodoaceiophenone eihyienc acetal (prepared from iodoacetophenonc and 
ethylene glycol in ihe presence of an acid catalyst by standard procedures), and the 
reaction mixture was heated at rcllux tor 4 hours. The solution was then cooled to 25 
and quenched by the addition of saturated aqueous NaHCO- ( 1 0 ml.). The aqueous layer 
was extracted with CH2CI2, and the combined organic layer was concentrated under 
reduced pressure. The residue was dissolved in 30 mL ofTHF. 15 mL of 3 M aqueous 
HCl was added, and the mixture was stirred for 2 hours at 25 °C. The solution was 
neutralized by ihe addition of saturated aqueous NaHC03, aqueous layer was 

extracted with CH2CI2. The combined organic layer was dried (MgS04) then 
concentrated under reduced pressure. The crude product was purified by flash 
chromatography to provide the title compound (0.89 g, 64%). 

Step 264b. 4-aniino-5-(3-brDmophenvlV7-f4-fUmethvU7, -imida2olvnDhenvnDvridQr2J- 
dipvrimidine trihydrochloride 

Following the procedures of Example 244, except in step (c) first substituting the 
R* reagent from Step 264a for the R* reagent of Example 244 step c, and secondly 
performing the condensation with ammonium acetate substituting dichloroethane as the 
solvent in place of the ethanol solvent in Example 244 step c, the title compound was 
prepared. MS (M+H) 458 (IBr); IR (cm-l) 305L 2948, 157?; 1474. 1354. 

Examples 265-267 

Following the procedures of Example 244. except in step (c) first substituting the 
appropriate reagent for as indicated in Uic Table below for the R' reagent of Example 
244 step c, and secondly performing the condensation with ammonium acetate substiuiting 
dichloroethane as the solvent in place of the ethanol solvent in Example 244 step c, the 
compounds of Examples 264-285 were prepared. In Ex. 266, the hydrochloride salt was 
not prepared. 
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Hx. 

Name 

j Reagent (for 

Analytical Data 

No. 


I 7-posiiipn) 


265 

4-amino-5-(3- 


MS (M+H), 460: 


bromophenyi)-7-{4- 

(aminomethyl)p 

IR (cm- 1)3024 


(aminoniethyl)phenyl)pyr 

henyl)ethanone 

2933, 1550, 


ido[2.3-d]pyrimidine 


1493, 1328 

266 

4-amino-5-(3- 

I-(2-bromo-4- 

MS (M+H), 500 


bromopnenyl)-7-(2- 

(dimethylamino) 

(2 Br); IR (cm- 


bromo-4- 

phenyl)ethanone 

1) 3049, 2949, 


(dimethyIamino)phenyl)p 


1536, 1468, 


yrido[2,3-d]pyrimidine 


1320 

267 

4-amino-5-{3- 

l-(4- 

MS (M+H), 448 


bromophenyl)-7-(4- 

(dimethylaminoe 

(1 Br); IR(cm- 


(dimethylaminoethyl)phe 

thyl)phenyl)etha 

1)3420, 3000, 


nyl)pyrido[2,3- 

none 

2980, 1635, 


d]pyriinidme 


1610, 1590, 
1435, 1415 


Example 268 

4-amino-5-(3-bromophenYlV7-<4-<3>fdimethvlaminn^nfnp vnvl>DhenvnovridopV 

d]pyrimidjne 

A suspension of the compound of Example 63 (0.80 g, 1.59 mmol), 
PdCl2(PPh3)2, Cul, and 3-dimethylaminoprop- 1 -y ne in 20 mL of DMF/TEA (4: 1 ) was 
heated at 50 ''C for 3 hours. The voiatiles were removed under reduced pressure, and the 
residue was purified by Hash chromatography to provide the title compound (0.50 g, 68 
%). MS (M+H), 459(1 Br); IR (cm- 1) 3027. 2964, 1513. 1470. 1360. 
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Examples 269-271 

Following the procedures of Example 268. except substituting the reagent 
compound shown in the table below for the 3^imcthylaminoprop-l-ync of Example 268, 
the compounds shown in the table below were prepared. 


Ex, 

Name 

Reagent 

Analytical Data 

No. 




269 

4-amino-5-{3- 

M-dimethyl- 

MS(M+H), 459 


bromopheny]>7-(4-{3- 

propargyl amine 

(lBr);IR(cm-l) 


amino-3- 


3041,2967, 


methylbutynyl)phenyl)pyr 


1562,1484, 


ido[2,3-d]pyrimidine 


1319 

270 

4-amino-5-{3- 

dimethyl 

MS (M+H), 486 


bromophenyl)-7-(4- 

phosphite 

(IBr); IR (cm-l) 


dimethylphosphonatophc 


3105. 2912, 


nyl)pyrido[2,3- 


1625, 1437, 


djpyrimidine 


1350 

271 

4-amino-5-{3- 

methyl 

MS (M+HX446 


bromophenyl)-7-(4-(3- 

propargyl ether. 

(lBr);IR (cm-l) 


(methoxypropynyl)pyrido 


3053, 2929. 


[2,3-d]pyrimidine 


1560, 1484. 
1352 


Example 272 

4-amino-5-(3-bromonhenviV7-r 4-carboxvp hp nynDvridof2.3Kilpvrimidine 
A solution of 4-amino-5-(3-bromophenyI)-7-(4-cyanophenyl)pyrido[2,3- 
dlpyrimidinc (the compound of Example 37. (0.47 g, 1.17 mmol) in 15 mL of 6 M HQ 
(aqueous) was heated at 60 °C for 8 hours. The mixture was lyophilized and the crude 
product was purified by flash chromatography to provide the title compound (0.14 g, 
28%). MS (M+H), 422 (IBr); IR (cm-l) 3064, 2628, 1692, 1403, 1273. 
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Example 273 

4-amino-5-f3-bromoDhenvh-7 -r4-methvM-oxo.2H-4H.Dvridor3.2-bl- 1.4- 
oxazinvnDvridor2.3-d1pvrimidinc 

Step 27ja. 7-acetvi-2H- pvndo[3.2-bi-1.4.oxa2in-3r4HVone 

A solution of 2H-pyrido[3,2-bj-l ,4-oxa2dn-3(4H)-one (9.8 g, 65.27 mmol, Aldrich) 
in 120 mL of THF/MeOH (5:1) was treated with 0.4 mL of concentrated HCl (aqueous) 
followed by N-bromosuccinimide (17.8 g, 100 mmol) in several portions over 10 minutes. 
After 12 hours at 25 °C the reaction mixture was quenched by the addition of saturated 
aqueous NaHS03. The aqueous layer was extracted with CH2CI2 and the combined 
organic layer was dried (Na2S04), concentrated under reduced pressure, and purified by 
flash chromatography to provide 7-bromo-2H-pyrido[3,2-b].l,4-oxazin-3(4H)Kjne (8.4 g, 
56%). A mixture of 7-bromo-2H-pyrido[3^.bl-l,4-oxazin-3(4H)-one (3.2 g, 14 mmol), 
tributyl(l-cthoxyvinyl)tin (6.1 g, 17 mmol), Pd2(dba)3 (0.5 g, 0.56 mmol), and (2-airyl)3P 
(0.3 g, 1.2 mmol) in 30 mL of toluene/THF (5:1) was wanned at reflux for 10 hours. The 
reaction mixture was concentrated under reduced pressure, and the residue was dissolved 
in 50 mL of THF. 15 mL of 4 M HCl (aqueous) was added, and the mixture was stirred 
for 4 hours at 25 °C. The solution was neutralized by the addition of NaHCOj (aqueous), 
and the aqueous layer was extracted with CH2CI2. The combined organic layer was dried 
{Na2S04), concentrated and the crude product was purified by flash chromatography to 
provide 7-acetyl-2H-pyrido[3,2-b]-l ,4-oxazin-3(4H)-one (2.37 g, 88%). MS (M+H), 463 
(1 Br); IR(cm-l) 3400, 3200-2800, 1700, 1640, 1605, 1590, 1395, 1380. 1345. 

Step 273b. 7-acetvl-4-met hvl-2H-Dvridof3.2-bl-l .4-oxazin-3(4Fn-Qne 

The compound from step 273 a was treated with methyl iodide and NaH in 1 :1 
THF/DMF for 6 hours at 0 ^'C to 25 *'C. The reaction was quenched with aqueous sodium 
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bicarbonate solution, the mixture was exiracted with dichloromethane. and the resiue was 
purified by chromaiogaphy lo give the title compound, MS (M+H), 407. 

Step 273c. 4-amino-S-(3-bromoDhenvh-7-f4 .mcthv!-Vnxn.:>H-4H-pvndnf"l 0-h]-i d. 
oxazinvnpvridof2.3-dlpvriinidine 

Following the procedure of Example 244 Step c, except first substituting 7-acetyi- 
4-methyl-2H-pyrido[3,2-bJ-l,4-oxazin-3(4H)-one (the R" reagent) from Step 273b for the 
R* reagent of Example 244 Step c, and secondly perfomiing the condensation with 
ammonium acetate substituting dichloroethane as the solvent in place of the ethanol 
solvent in Example 244 step c, the title compound was prepared. MS (M+H), 463 (1 Br); 
IR(cm-l) 3400, 3200-2800, 1700, 1640, 1605, 1590. 1395, 1380. 1345. 


Example 274 

4-amino-5-(3-hromonhenvlV7-r4>(2-^di methvlamino^ethvlV3-oxo.2H-4H-DvridQf3,2-h]- 
1.4-oxaan-7>vnpvridnf2, 3-dlpvrimidif ie 

Step 274a. 7-acetvl-4>dimethvlaminoeth vi -2H-Pvridnr3.2-bM,4^xazin-3(4m-Qne 

The compound from Example 273 Step a was treated with 2-chloro-(N,N- 
dimethyl)ethylamine HCl and KjCO, in aqueous acetone at reflux. The mixture was 
diluted with water and extracted with dichloromethane, and the residue was purified by 
chromatogaphy lo give the title compound. 

Step 274b. 4-amino-5-(3-bromoDhenvn -7-r4-f2-rdimethvlamino>ethvlV3-oxo-2H-4H- 
Pvridof3.2-bM.4-oxazi n-7-vnDvridof2.3-dlDvnmidine 

Following the procedures of Example 244 Step c, except in step c first substituting 
7.acetyl-4-dimethylaminoethyl -2H-pyrido[3,2-bl-K4-oxazin-3(4H>one (the reagent, 
from Step 273b) for the R' reagent of Example 244 Step c, and secondly performing the 
condensation with ammonium acetate substituting dichloroethane as the solvent in place of 
the ethanol solvent in Example 244 step c, the tide compound was prepared. MS (M+H). 
519(1 Br):lR(cm-l)3440, 1685. 1630. 1605, 1580. 1395 
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Example 275 

4-aminoo-f3>bromophcnvl)-7^aj -dihvdroO-(dimeihvIam{noethvn-2-o xnhen7nva7n|.fi- 

vi^Pvridor2.3-d]pvrimidine 

Step 275a. 6-acetvl-2-ben2oxazoiinone 

Following the procedures of Example 273 Step a. except substituting 2- 
benzoxazolinone (Aldrich) for the 2H-pyrido(3,2-b]-l ,4-oxazin-3(4H)one thcreot; the 
title compound was prepared. 

Step 275b. 6-acetvl-3-fdimethvlaminoeihvn-2<benzoxazQlinone 

The compound from Example 275 Step a was treated with 2-chloro-(N,N- 
dimethyl)eihylamine HCl and K.CO^ in aqueous acetone ai reflux. Tlie mixture was 
diluted with water and extracted with dichloromethane, and the residue was purified by 
chromatogaphy to give the title compound. 

Step 275c. 4-aminoo>n>bromoDhenvlV7.f 2.3^ihvdfn-3-(dimethvlaminoethvn-2> 
owben20xazol-6-vl')pvridor2.3-dlDvrimiding 

Following the procedures of Example 244 Step c. except in step c first substituting 
the compound from Step 275a for the R* reagent of Example 244 Step c, and secondly 
performing the condensation with ammonium acetate substituting dichloroelhane as the 
solvent in place of the eihanol solvent in Example 244 step c, the title compound was 
prepared. MS (M+H), 506 (l Br); IR (cm-1) 3400. 3050, 1630, 1610, 1360. 
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Examolg 276 

4-amino-5-(3-brnmonhcnv{V7-/4.methvl- Voxo-2H-4H.henzo>1.4-oxa7in>7>vl)nvridnf2.1- 

(JlDvrimidine 

Step 276a. 6-acctvl-3-methvN2-benzoxazoltnong 

The compound from Example 275 Step a was treated with methyl iodide and NaH 
in i : 1 THF/DMF for 6 hours at 0 ^^C to 25 °C. The reaction was quenched with aqueous 
sodium bicarbonate solution, the mixture was extracted with dichloromethane. and the 
resiue was purified by chromatogaphy to give the title compound. 

Step 276b. i-r3-hvdrox v-4-methvlaminophenvl)-ethanone 

The compound from Siep 276a (1.60 8.37 mmol) was dissolved in acetone (70 
mL) and treated with IM aqueous K.CO, solution (25 mL) with heating at reflux 
overnight. The mixture was neutraJized with acid, then extracted with diethyl ether. The 
solvent was dried (MgSOJ and removed under vacuum to give the title compound (2.01 
g) 


Step 276c. 7-acetvl-4-met hvl-2H-4H-henzo-l ■4-oya7it^.l-nn^ 

The compound from Step 276b (2.01 g, 8.37 mmol) was dissolved in DMSO and 
treated with sodium ethoxide (8.4 mmol) and bromoacctic acid ( 1 .40 g, 8.4 mmol) at roon 
temperamre overnight. The mixture was diluted with water and ether, and the title 
compound was isolated by filtration (0.48 g). MS (M+H). 206. 

Step 276d. 4-amino-5-f3-bromQphenYl)- 7.(4-methvl-1-oxo>2H-H-henzo- \ .4-oxazin-7- 
vnDvridQr2J-d1pvrimidine 

Following the procedures of Example 244 Step c, except in step c first substituting 
the compound from Step 276c for the reagent of Example 244 Step c, and secondly 
performing the condensation with ammonium acetate substituting dichloroethane as the 
solvent in place of the ethanol solvent in Example 244 step c. the title compound was 
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prepared. MS (M+H), 462 (i Br): IR (cm-i) 3500, 2800-3200. 1690, 1645. 1610. 1590. 
1385, 1355. 

Example 277 

4-amino>5-(3-bromophenvlV7-r2.2.4 -trimethvl-Vnxo-2H-4H-beazo-].4-oxa7Jn-7. 

YnPvridor2.3-d|pvrimidine 

Step 277a. 7-acetvU2.2.4 -trimethvl^2H-4H-ben7o- 1 4-oxa2in-3-one 

The compound from Step 276b (2.25 g, 9 mmol) was dissolved in DMSO and 
treated wth sodium ethoxide (9 mmol) and 2-bromo-2-mcthylpropanoic acid (1 .76 g, 9 
mmol) at room temperature overnight. The mixture was diluted with water, and the 
mixture was extracted with ether.ethyl acetate. The extract was dried (MgS04), the 
solvent was removed under vacuum, and the residue was purified by chromatography 
(silica gel) to give the title compound (1.33 g) MS (iM+H), 234. 

gt^p 277b. 4-aminoo-r3-bromophenvlV7-r2 , 2.4-trimethvUl.oxo-2H-4H-benyii.l 4- 
oxa2in-7-v npvridor2.3-dlDvrimidine 

Following the procedures of Example 244 Step c, except in step c first substituting 
the compound from Step 277a for the R" reagem of Example 244 Step c, and secondly 
performing the condensation with ammonium acetate substituting dichloroeihane as the 
solvent in place of the ethanol solvent in Example 244 step c, the title compound was 
prepared. MS (M+H), 490 (I Br); IR (cm-1) 3450. 2900-3100, 1680, 1645, 1610, 1515, 
1385, 1365, 1165. 


Example 278 

4-amino-5-cvclohexvl-7-(4-f2-dimethvln mino>ethvl)-7H.4H-ben7o-Voxo-1.4-oxa7jn~7. 

vl)DVridor2.3-d1nvnmidinf> 
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Step 278a. l'(3-hvdroxv-4-(2-f dimethvlaminQ)erhvnDhcnv[)-eth!mnnP 

A sample of 6-acetylo-(dimethy!aminoethyl)r2.ben20xazolinone (from Example 
275 Step b) was dissolved in acetone and treated with I M aqueous K.COj solution with 
healing ai reflux overnight. The mixture was neutralized with acid, then extracted with 
diethyl ether. The solvent was dried (MgSOJ and removed under vacuum to give the title 
compound. 

Step 27Rb. 7.acetvl-4-(dimethvlamino^ethvn-2 H -4H.hen7o-l a-pxazin-S-one 

A sample of the compound from Step 278a (8.94 g, 32 mmol) was dissolved in 
DMSO and treated with sodium ethoxide (32 mmol) and bromoacetic acid (5.34 g, 32 
mmol) at room temperature for 2 days. The mixture was diluted with water then extracted 
with ether. The extract was dried (MgSO,), the solvent was removed under vacuum, and 
the residue was purified by chromatography (silica gel) to give the title compound (1.94 
g). MS (M+H), 263. 

Step 278c. 4-amino-5-cvclohexvl-744-fdi m ethvlaminn^ihvn-2H^H-henzo-3-oxQ-l .4» 
oxa2in-7-vnpvridof2.3-dlDvrimidine 

Following the procedures of Example 244 Step c, except in step c first substimting 
1 , 1 -dicyano-3-cyclohexylethene (prepared according to the method of Moison, et al. 
(Tetrahedron (1987), 42:537o42) by treating cyclohexane carboxaldehydc with 
malononitrile in the presence of finely powdered magnesium oxide in dichloromethane) 
for the R3 reagent of Example 244 Step c. and substituting the compound from Step 278b 
for the reagent of Example 244 Step c, and also performing the condensation with 
ammonium acetate but also substituting dichloroeihane as the solvent in place of the 
ethanol solvent in Example 244 step c, the title compound was prepared. MS (M4-H) 447; 
IR(cm-I) 3400,2900, 1690. 1610, 1590, 1395. 
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Example 279 

4-amino-5-(3-bromophenvlV7-f5- ri-methvlethyn-2-pvridvnpvridor2,3-tnDvrimi^^^ 

Step 279a. 1 -f 5»methvethvi-2-pvridvlkthanQne 

A solution of 2-acety 1-5-bromopyridine ( 1 .45 g, 7.9 mmol), 2-propenyUrimethyltin 
( 1 .77 g. 8.7 mmol)» Pd2(dba)3 (0.33 g, 0.36 mmol), and tri-2-ftirylphosphine (0. 1 7 g, 0.72 
mmol) in 25 mL of benzene was warmed at 60 °C for 4 hours. The reaction mixture was 
concentrated and the coupled product was purified by flash chromatography (1.22 g, 96 
%). The product was dissolved in 25 mL of EtOH and the solution was purged with a 
stream of 1 0% Palladium on charcoal (50 mg) in 0.5 mL of EtOH was added and the 
reaction mixture was stirred for 12 h under an atmoshpere of H2. The reaction mixture 
was filtered and the resulting solution was concentrated under reduced pressure. The title 
compound, 2, (1.04 g, 84%) was isolated following flash chromatography. 

Step 279b. 4-amino-5-(3-bromoDhenv n-7-(5.n-methvlethvlV2-ovridvl^Dvridol2J. 
dlpvrimidine 

Following the procedures of Example 244 Step c, except in step c substituting the 
compound from Step 279a for the R** reagent of Example 244 Step c, and performing the 
condensation with ammonium acetate and also substituting dichloroethane as the solvent 
in place of the ethanol solvent in Example 244 step c, the title compound was prepared. 
MS (M^-H)421 (IBr); IR (cm- 1) 3489, 2940, 1545, 1482, 1357. 

Examples 28Q-2R1 

Following the procedures of Example 244 Step c, except in step c substituting the 
compound shown below for the R^ reagent of E.xample 244 Step c, and performing the 
condensation with ammonium acetate and also substituting dichloroethane as the solvent 
in place of the ethanol solvent in Example 244 step c. the compounds shown in the table 
below were prepared. 
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Ex. 

Name 

R* Reagent (for 

Analytical Data 

No. 


7-posiuon) 




i-(5-pipendinyl- 

MS (M+H), 460 


bromopheny 1 )-7-(5 - 

2- 

(IBr); IR (cni-1) 


piperidin- 1 -ylpyrid-2- 

pyridyl)cthanone 

3064, 2937. 


yI)pyrido[2,3- 


1556, 1493, 


d]pyrimidine 


1358 

281 

4-amtno-5-(l-(4- 

I-(2. 

MS(M+HX 491 


bromophcnyl)ethyl)-7-(6- 

morphoIinyl-5- 

(1 Br); IR (cm- 


morpholinylpyrid-3- 

pyridyl)ethanone 

I) 1585, 1555, 


yl)pyrido[2,3- 


1505, 1240, 

lib 

djpyrimidine 


11 10, 940 


* Prepared as in Ex. 252b, except substituting morpholine for the bis(2- 


methoxyethyl)amine thereof. 

*♦ prepared by treatment of 5-acetyi-2-chIoro-pyridine with morpholine in 
refluxing ethanol. 

Example 282 

4-amipff-5-(3>bromophenvlV7.f4-(fN-formvlamino^mgth v!)phenvnDvridQr2.3- 

dlpyrimidine 

$tep 2$2a. 4>cvanoacetophenone. acetal with 2.2.dimftthvlproDviene ixlvcol 

A sample of 4-cyanoaceiophenonc (4.35 g, 30 mmol) was dissolved in 150 mL of 
hexanes, and to this solution were added 2,2-dimethylpropylene glycol (3.44 g, 33 mmol) 
and a catalytic amount ( 1 0 mg) of p-toluene sulfonic acid. The reaction was heated 
overnight at reflux with a Dean-Stark trap, and an additional ponion of glycol (33 mmol) 
was added. The reaction was continued for 3 hours, then cooled and the solvent was 
removed. The residue was dissolved in ethyl acetate, and this solution was washed with 
aqueous NaHC03, water and brine, and dried over MgS04. The solvent was removed 
under vacuum to give the title compound (7.46 g). 
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Step 282b. 4Haminomethvl)acetophenone a cetal with ?^-jimelhvlnrnpvien^ plt.rn| 

The compound from Step 282a (2.31 g, 10 mmol) was dissolved in ether (50 mL) 
and stirred with lithium aluminum hydride (0.76 g. 20 mmol) at ambieni temperature 
overnight. The reaction was quenched vvith MgS04MO H20, and the mixture was diluted 
with ether. The mi.xture was filtered, and the filtrate removed to give the title compound 

Step 282c. 1-(4-<'BOC-Hminomethvl) phenvne^hnp r>fi» 

The compound from Step 282b ( 1 . 18 g, 5 mmol) was dissolved in THF (20 mL), 
1 N HCl (20 mL) was added, and the mixture was stin«d for 2 days. The volatiles were 
removed under vacuum, the residue was dissolved in THF (20 mL), and d-tibutyl 
dicarbonate (2.18 g, 10 mmol) was added. Tlie mixture was stirred at room temperature 
over a weekend. The solution was diluted with water, and the mixture was extracted with 
ether and ethyl acetate. The organic extracts were dired (MgS04), and the solvent was 
remove under vacuum to give the title compound. 

Step282d. -^'amlnQ-5~(3-bromoDhenvn-7.M-rN.fQrmvlAm m olmethvnnhgnvnpvridQr2.3- 
dlpvrimidine 

Following the procedures of Example 244, except in step c substituting the 
compound from Step 282c for the R' reagent of Example 244 Step c, and performing the 
condensation with ammonium acetate but also substituting dichloroethane as the solvent in 
place of the ethanol solvent in Example 244 step c, the title compound was prepared. MS 
(M+H) 434(1 Br); IR (cm- 1) 3440, 2700-3150, 1635, 1580, 1380. 

Example 28^^ 

4>amin(^5-(^hromophenvn-7-(4-fl-rN.mefVI«n. i noVl,mPthvlP,hynDhenvlWri^^ 

dipvrimidine 
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Step 283a. 4-( 1 -am ino- 1 'methviethvl )acctoDhenQne 

CeCI, (10 g, 34.9 mmol) was suspended in THF (60 mL), and the mixture was 
cooled 10 -78 =C. Methyl lithium (1.4 Nl 2 mL) was added, and the mixture was stiired 
for 20 minutes. Then the compound from Example 2S2 Step a, (4-cyanoacelophenone 
acetai with 2.2-dimethyIpropylene glycol, 2.3 1 g, 10 mmol) in 2 mL of THF was added. 
After stirring for 4 hours, the mixture was allowed to warm to ttwm temperature while 
stirring for 1 6 hours. The reaction was quenched with u-ater and ammonium hydroxide, 
filtered, and the filtrate was extracted with dichloromethane. The solution was dried 
(MgSO,), and the solvent was removed to give the title compound. 

Stct3 283h. 4-n-rN-BOr.amino^-l-mp thvtethvl)acRrnp hpnnnP 

The compound from Step 283a (2.32 g, 8.77 mmol) was treated sequentially with 
HCl and di-i-butyl dicarbonate according to the procedure of Example 282 Step c to give 
the title compound ( 1 .60 g). MS (M+H) 278. 

Step 283c. 4-amino-5-(3>h romonhenvn-7-f4-n-nsr.fnrmvlamino1-U 
methvleth vnphcnvnnvridof2.3-d|pvrimidine 

Following the procedures of Example 244 Step c, except in step c substituting the 
compound from Step 283b for the reagent of Example 244 Step c. and performing the 
condensation with ammonium acetate but also substituting dichloroethane as the solvent in 
place of the eihanol solvent in Example 244 step c. the Utie compound was prepared. MS 
(M+H) 

462 (I Br); IR (cm-1) 3440, 1640. 1605, 1580, 1380. 


Example 284 

4-amino.5-n-brQmophgnvl^7 ^4-f I -nsf M^HimethvIaminoV I - 
methvlethynphenvnovridnp ^- dlpyrimidine 
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Step 284a. 4-( 1 dimeth vlaminoV I -methvleihvl Inrcioohcnonc 

The compound from Step 283a (1 . 1 8 g, 5 mmoi) was dissolved in 5 mL formic 
acid, and 5 mL of formalin (37% ) was added. The mi.xture was heated at reflux for 4 
hours, then cooled and neutralized with 2N Na,CO,. The mixture was extracted with 
dichloromcthane. The solution was dried (MgSO,), and the solvent was removed to giv 
the title compound (0.94 g). MS (M+H) 462(1 Br); IR (cm-l) 3520, 1640. 1610, 1580, 
1375. 


Examples 2R'S-?«<^ 
Follovyring the procedures of Example 157, except substituting the 
appropriate reagents for the and R* reagents of Example 1 57 as indicated 
in the Table below, compounds of Examples 285-286 were prepared. For 
Example 286, treatment with aqueous HCl was omitted, and the free base 
was obtained. 


Examples 285-2«fi 


Ex. 

Name 

R^ Reagent (for 

R' Reagent (for 

Analytical Data 

No. 


5-posiiion 

7-position) 


285 

4-araino-5-(3- 

l,l-dicyano-(3- 

l-(N-acetyl-5- 

mp (hydrochloride 


bromophenyl)-7-(N- 

(3- 

indolinyl)- 

salt ) >270'='C. IR 


acetyl-5- 

bromophenyOpr 

ethanone 

(cm') 3445, 3100- 


indolinyl)pyrido[2,3- 

opene 


2500, 1640, 1605, 


d]pyrimidine 



1445, 1395, 1325. 
LRMS [M+H]* m/z 
460,462. 
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286 

4-aniino-5- 

l,l-dicyano-3- 

l-(6-chioro-3- 

mp 240-242 °C. IR 


cyclohexyI-7-(6- 

cyclohexylethen 

pyridyl)- 

(cm-l) 3528, 3300, 


chloro-3- 

e 

ethanone 

3086, 2936, 2853, 


pyridyi)pyrido[2,3- 



1645, 1590, 1575, 


djpyrimidine 



1565,1350. LRMS 
[M+H]»-iit/z340. 


Examples 287-100 

Following the procedures of Example 157, except substituting the appropriate 
and R' reagents as indicated in the Table below and replacing the formamide or 
formamidine acetate treatment with treatment with triethyl orthoformate at reflux in the 
presence of a catalytic amount of ammonium sulfate, followed by cooling to 25 *C and 
addition of excess ammonia in ethanoL compounds of Examples 287-300 were prepared. . 
After 24 hours, the precipitated amidine compound was filtered and washed with hcxanes, 
then dried under vacuum. The amidine compound was then heated in 1 ;i-dichloroeihane 
at reflux for I -8 hours. The reaction mixture was cooled to room temperature and purified 
by chromatography, and the product was recrystaJlized if necessary. The treatment with 
aqueous HCI was omitted in some cases, and the free bases were obtained. 


Examples 287-lpn 


Ex. 

Name 

R^ Reagent (for 

R** Reagent (for 

Analytical Data 

No. 


5-position 

7-position) 


287 

4-amino-5-(I-(2- 

l,l-dicyano-2- 

l-(6- 

IR (cm-l) 2600- 


bromophenyl)ethyI)- 

methyl-(3-{2- 

di methyl ami no- 

3500, 1650. 1602, 


7-(6-dimethylamino- 

bromophenyl)pr 

3-py^idyl)- 

1596, 1520 cm-l. 


3-pyridyl)pyrido[2,3- 

opene 

ethanone 

LRMS [M+H]+ 


djpyrimidine 



m/z 449,45 1. j 
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1 . 1 -aicyano-2- 

N(6. 

mp 




morpholinyI-3- 

(dihydrochloride 

1 

^ o-iiiorpnoiin v^-.>- 

oromophenyDpr 

pyridyl). 

sail) 213-216 


pyridvl)pvrido^2.3- 

opene 

ethanone 

IK (cm-l) 2400- 


djpyrimidine 



looU. 1600. 





LRMS [M+HJ^ m/z 





491&493. 


•t-ojiimu-j-^ 1 

Ui-dicyano-2- 

l-(6-(N-meihyI- 

mp 252-253 =C. IR 


□romopneny 1 jetiiy 1 )- 

methyl-(3-(2- 

N- 

(cm') 3515, 3310, 


7-f6-(>J-meihvl-N- 

Droinopnenyi^pr 

formyl)amino>- 

3200-2800, 1675, 


formvl lamino V!^- 

AW* 41 IF • ^vkAl«4Al%# / ^ 

iipcne 

j.pyndyl)- 

1585. 1560. 1545. 


DhenvnDvhdor2 3- 


cthanone 

1340. LRMS 


d]p>Timidine 



fM+Hr m/z 462 





464. 

290 

4-a2nino-5- 

IJ-dicyano-3* 

N(6. 

mp 


cyciohexyl-7-(6- 

cyclohexylethen 

morpholinyi-3- 

{dihydrochloride 


moTphoIinyI-3- 

e 

pyridyl)- 

sail) 208-210. IR 


pyridyl)pyrido[2.3- 


ethanone 

(cm-l) 3490, 3300. 


djpyrimidine 



3050-3250, 1620, 





1580. 1550, 1490. 





LRMS [M+H]+ m/z 





391. 
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291 

4-ammo-5-((2- 

1 ,l-dicyano-(3- 

]-(6. 

mp 1 


bromophcnyOmcihyl) 

(2- 

inorphoiinyl-3- 

(dihydrochloride 


-7-(6-morphoiinyl-3- 

bromophenyl)pr 

pyridy!)- 

salt ) 201-204 X. 


pyridyl)pyrido[2.3- 

opene 

ethanone 

IR (cm-1) 360 U 


djpyrimidinc 



3500, 3310, 2960 J 





2850, 1585, 1561. 





1502, 1345 





LRuMS [M+H]t- m/z 





477. 479. 

292 

4-amino-5-(4- 

l,l-dicyano-3- 

l-(6- 

mp 


tetrahydropyranyl)-7- 

(4- 

morphoIinyl-3- 

(dihydrochioride 


(6-morpholinyl-j- 

tetrah ydropy ran 

pyridyl)- 

salt) 213-216 °C. 


pyridyl)pyrido[2,3- 

yl)ethcne 

ethanone 

IR (cm-1) 331oJ 


dlpyrimidine 



3060, 2955, 1587, 





1559, 1506, 1350. 





LRMS [M+HI+m/z 





393. 

293 

4-amino-5- 

l,l-dicyano-3- 

I-(6- 

mp 


cycIohexyl-7-(6- 

cyclohexylethen 

dimethylamino- 

(dihydrochloride 


dimcthylainino-3- 

e 

3-pyridyl)- 

sail) 272-274 *'C. 


pyridyl)pyrido[2J- 


cthanone 

IR (cm- 1) 3532, 


dlpyrimidine 



3294, 3100, 2930, 





2853. 1606, 1586, 





1560, 1522, 1387. 





LRMS [M+H)+ m/z 





349. 
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294 

4-aminoo-(l- 

l.l-dicyano-3- 

i I -(6- 

mp (free base): 


eihylpropyl)-7-(6- 

ethylpemene 

i 

I dimethylamino- 

223.5-225 =C. IR 


dimeihylamino-3- 


j-pyridyl)- 

(cm- 1) 3480, 3000- 


pyridyl)pyridof2.3- 


cthanone 

3470, 2800-3000. 


fUn V n m t H i np 



1630. 1610. 1580, 





1565, 1520. LRMS 





[M+H]+ m/z 337. 

295 

4-amino-5- 

l,l-dicyano-3- 

l-(6- 

IR (cm ') 3495. 


cyclopentyI-7-(6* 

cyclopcniylelhen 

morpholinyl-3- 

3320.3080, 2950. 


morphohnyl-3- 

e 

pyridyl> 

1645. 1600. 1500, 


pynuy 1 jpy nuo[z, j- 


cihanone 

1400, 1350. 1240. 


djpyrimidine 



LRMS [M+H]' m/z 





377. 

296 

4-amino-5- 

l.l-dicyano-3- 

l-(2-chioro-3- 

IR (cm') 3305, 


cycJohexyl-7-<2- 

cvclohexvlethen 


JIJJ. ^7JU, ZOJJy 


chloro-3- 

e 

ethanone 

1590, 1610, 1590. 


pyridyI)pyrido[2.3- 



1545. 1345. LRMS 


d]pyrimidine 



[M+H]' m/'z 340. 





342. 

297 

4-ainino-5-(3,5- 

1 , 1 -dicyano-3- 

l-(6. 

IR (cm') 3310, 


dimethyicyclohexyl)- 

(3,5- 

dimethylamino- 

3100. 2950, 1605. 


7-(6-dimethylainino- 

dimeihylcyciohe 

3-pyridyI>- 

1590. 1555, 1390, 


3-pyridyl)pyrido[2,3- 

xyl)ethcne 

ethanone 

1350. LRMS 


d]pyriinidijie 



[M+H]-m/2 377. 
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298 

4-amino-5-((N- 

l,l-dicyano-(3- 

l-(6- 

IR (cm-1) 3538, 


(benz>'ioxycarbonyl)- 

(4- 

morpholinyl-3- 

3311. 3032, 2925, 


4-piperidinyl)methyl)- 

(benzyloxycarbo 

pyridyl)- 

2852, 1696, 1585. 


7-(6-morpholinyi-3- 

nyl)pipcridin-l- 

ethanone 

1560. LRMS 


pyridyl)pyrido[2,3- 

yiypropene 


[M+H]+ m/z 540- 


dlpyrimidine 




299 

4-amino-5- 

Kl-dtcyano-3- 

1 -(6-bromo-3- 

m.p. 250-252 °C, IR 


cyclohexyJ-7-(6- 

cyclohexylethen 

pyridyl)- 

(cm- 1) 3530, 3298, 


bromo-3- 

e 

ethanone 

3093, 2932, 2856, 


pyridyl)pyrido[2,3- 



1645, 1583, 1569, 


dlpyrimidine 



1543, 1461, 1346. 





LRMS [M+H1+ 





384. 386. 

300 

4-amino-5- 

l,l-dicyano-3- 

K3- 

m. p. 223-224 °C. 


cyclohexyl-7-(3- 

cyclohcxylethen 

cyanophenyl)- 

IR (cm-1) 3528, 


cyanophenyl)pyrido[2 

e 

ethanoae 

3298. 3075.2937. 


,3-d]pyriniidine 



2235, 1645. 1586, 





1548, 1567, 1463. 





LRMS [M+H]+ 





332. 


* The 1 . 1 -dicyano-3-cycJohexylethenc was prepared aceording to the method 
of Moison. et al. (Tetrahedron (1987). 41:537-542) by treating cycJohexanc 
carboxaldehyde with maiononitrile in the presence of finely powdered magnesium 
oxide in dichloromethane. 


The reagents for the following examples were prepared by this method 
susbstituting the compound shown below for the cyclohexane carboxaldehyde used 
to prepare the reagent of Example 290. 

Example 292. tetrahydropyran-4-carboxaidehyde; 

Example 294, 2-eihylbuianaldehyde; 
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Example 295, cyclopcntane carboxaldehyde: 
Example 297, 3,5-dimethyIcycIohexane carboxaldehyde: 
Example 298, N-(phenylmethoxylcarbony)piperidine-4-caTboxaldehyde 
(this material was prepared from N-(carbobenzyloxy)-4-(2-hydroxyethyl)piperidine 
(Brehm et al, Helv.Chim.Acta, 70; (1987), 198M987 by treatment with TEMPO 
(2^,6,6-tetnimethylpiperidinyloxy radical) and potassium bromide in 
dichloromelhane at 0 °C to which was added commercial bleach (Clorox) 
containing sodium bicarbonate). 

Examples 301-^0^ 

Following the procedures of Example 246, except in step (c) substituting the 
appropriate reagents for methylamine as indicated in the Table below to prepare the 
correct R* reagent, and substituting the recent shown below for the rcagent of 
Example 246 step d, the compounds of Examples 301-305 were prepared. For Example 
302 only, the condensation solvent was DMSO instead of ethanol and dimethoxyethane. 


Examples 301 -ins 


Ex. 
No. 

Name 

R^ reagent 

reagent of step c 

Analytical Data 

301 

4-amino-5-{l-(2- 

l,l-dicyano-{3- 

dimethylamine 

mp 


bromophcnyl)ethyl)-7-(6- 

(2- 


(dihydrochloride 


dimethylamino-3- 

bromophenyOpr 


salt)>220*'C. 


pyridazinyl)pyrido[2,3- 

opene 


IR (cm') 3500- 


djpyrimidine 



2400. 1640, 





1610, 1580, 





1370. LRMS 





[M+H]' m/z 





450, 452, 
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302 

4-amino-5-(3- 

r.r-dicyano-(3- 

imidazole 

mp 


bromophenyl)-7-(6- 

bromostyrene . 

sodium salt 

(tctrahydrochlori 


imidazo[yl-3- 



de salt ) >240°C. 


pyriclazinyl)pyrido[2,3- 



IR (cm ') 3600- 


djpyrimidine 



2400, 1640. 





1610, 1590, 





1560, 1415, 



• 


1370. LRMS 





[M+H]* miz 





445, 447. 

303 

4-amino-5-(3- 

r,r-dicyano-(3- 

azacycloheptane 

mp 


bromophenyI)-7-(6- 

bromostyrene 


(di hydrochloride 


(azacycloheptanyl)-3- 



salt)>l90°C. 


pyridazinyl)pyrido[2,3- 



IR (cm ') 3435, 


djpyrimidine 



3100-2400, 





1635, 1610. 





1590, 1550, 





1440, 1370. 





LRMS [M+H]* 





m/z476, 478. 

304 

4-amino-5-(3- 

r,r-dicyano-(3- 

N-meihyi-N-(l- 

mp 


bromophenyl)-7-(6-(N- 

bromostyrene 

methyiethyl))am 

(dihydrochloridc 


methyi-N-(l. 


ine 

saU)>210°C 


methylethyI))amino)-3- 



IR (cm *) 3435, 


pyridazinyl )pyrido[2,3- 



3100-2400, 


d]pyrimidine 



1635, 1610. 





1590, 1550, 





1410. 1370. 





LRMS [M+H]^ 





m/z 450, 452. 
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305 

4-amino-5-(l-(2- 

l.I-dicyano-(.>- 

morpholinc 

IR (cm-1) 3475, 


bromophenyl)eihyl)-7-(6- 

(2- 


3313. 3100, 


morpholinylO- 

bromophenyl)pr 


1650, 1620, 


pyridazinyi)pyrido[2.3- 

opene 


1580, 1555. 


d]pynmidine 



LRiMS [M+H]+ 
at 492, 494. 


Examnie 306 

4-aniino-5-CYciohcxYU7- (6-(4>acetvlpiperaanvlV3-nvHrivl>Dvridor2.3.H] 

A mixture of 679 mg (2 mmol) of the compound from Example 298 and 1.28 g (10 
mmol) of N-acetylpiperazine in 5 mL of DMSO \^'as heated at 1 10 °C for 5 hours. On 
cooling a precipitate was deposited, which was collected and washed with 20% methanol 
and dried to give 647 mg of the product as orange flakes: IR (cm-1) 3522, 3306, 3110, 
2925.2854, 1670, 1650, 1586. 1506. LRMS [M+H]+ m/z 432. 

Examples 307-^:?:) 
Follwing the procedure of Example 306, except substituting the reagent 
shown in the table below for the N-acetylpiperazine of Example 306, the 
compounds shown in the table were prepared. The compounds were purified by 
HPLC chromatography. 


Ex. 

Name 

reagent 

Analytical Data 

No. 
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307 

4-amino-5- 

c>clohexyl-7-(6-(4- 

acet>i-l,4- 

diazacycloheptanyl) 

-3- 

pyridyl)pyrido[2.3- 
d]pyrimidine 

1 -acetyl- 1,4- 
diazacyclohcptane 

m.p. 169-171 X.IR 
(cm-I) 3535. 3309. 
3096, 2930. 2854, 
1638, 1605, 1587, 
1558, 1513. LRMS 
[M+H]+ 446. 

308 

4-amino-5- 

cyclohexyi-7-(6-(4- 

methyl-1,4- 

diazacycloheptanyl) 

-3- 

pyridyl)pyrido[2,3- 
djpyrimidine 

1 -methyl- 1,4- 
diazacycloheptane 

LRMS [M+H]'419. 

309 

4-ainiiio-5- 

cyclohcxyi-7-(6-(N- 

raethyl-N-(2-(2. 

pyhdyI)ethy])aniino 

)-3- 

pyridyl)pyrido[2>3- 
d]pyrimidine 

N-methyl-N-(2H2- 
pyridyl)ethyl)ainine 

LRMS [M+Hr44L 

3101 

4-amino-5- 

cycIohexyi-7-{6-2- 

(N-(N',N'- 

dimethy iaminoethy 1 

)-N-methyIamino)- 

3- 

pyridyl)pyrido[2^- 
dlpyrimidine 

N,N-dimeihyl, N'- 

methyl-1,2- 

ethylencdiamine 

LRMS [M-Hr 421. 

. 
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5 



3n 

4-amino-5- 
cyciohexyl-7-(6- 

azettdinc 

LRMS [M-Hir36I. 

10 


azetidinylO- 




pyridyl)pyrido[2,3- 
d]pyrimidine 




312 

4-amino-5- 

N-methyl-N-(3- 

LRMS (M+H)- 447. 

15 


cyclohexyl-7-(6-{3- 
(N- 

methylacetamido)py 

pyrrolidinyl)aceiami 
de 


Oft 


rrolidinyi)pyridyl)p 




yrido[2,3- 
djpyrimidine 




313 

4-amino-5- 

pyrrolidine-2- 

LRMS [M+H]* 419. 

25 


cyclohexyl-7-(6-(3- 
(fonnamido)pyrroli 
dinyI)pyridyl)pyrido 

foimamide 


30 


[2,3-d]pyrimidine 




314 

4-ainino-5- 
cyclohexyI-7-(4- 

_____ 4 t_ 1 4 ^ n 

oxo- 1 -phenyl- K3j8- 

1 -phenyl- 1.38- 

tria2aspiro[4.5]deca 

n-4-one 

LRMS [M+H]- 536. 

35 


iriazaspiro[4.5[deca 

n-8-yl)pyrido[2J- 

d]pyrunidine 



40 

315 

4-amino-5- 

2- 

LRMS [M+H]- 420. 


cyclohexyl-7-(6-(2- 
(methoxymethyl)py 
rrolidin- 1 - 

(methoxymethyl)py 
rrolidine 


45 


yl)pyridyl)pyrido[2, 
3-d]pyrimidine 




50 
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316 

4-amino-5- 
cyclohexyl-7-(6-(N- 

N- 

(mcthoxyeihyl)prop 

LRMS [M+H)-42I. 

in 


methoxyeihyl-N- 

ylamine 



propylamino)pyridy 
l)pyrido[2,3- 



15 


djpyrimidine 



317 

4-amino-5- 

cyclohexyI-7-{N- 
methyl-N-(2,2- 

2-(nicthylaraino)- 

dimethylaceialdehy 

de 

LRMS [M+H]- 429. 

20 


dimeihoxyethyOami 




no)pyrido[2,3- 
d]pyriniidine 




318 

4-amino-5- 

N-(4-piperidyl)- 

LRMS fM+HF 433 

25 


cyc!ohexyU7-(6-(4- 
(dimethyiamino)pip 
eridinyl)pyridyl)pyr 

dimethylamine 


30 


ido[2,3- 
djpyrimidine 




319 

4-amino-5- 
cyclohcxyl-7-(6-(4- 

piperidinc-4- 
formamide 

LRMS [M+Hr 433. 

35 


(aminocarbony!))pi 

peridinyl)pyridyl)py 

rido[2,3. 



40 


d]pyrimidine 




45 


50 

-196-. 


55 
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320 

4-amino-5- 

cyc!ohexyl-7-(N- 

methyI-N-(3- 

(dtethy [amino)prop 

yl)aminopyrid-3- 

yl)pyrido[2,3- 

djpyrimidine 

N',N'-diethyl-N^ 
mcthy 1-1.3 - 
propanediamine 

LRMS [M+H]' 449. 

321 

4-amino-5- 

cyclohexyl-7-(6-(N- 

methyl-N-{4- 

pyridyI)ethylamino) 

pyrid-3- 

yl)pyrido[2,3- 

d]pyrimidine 

N-methyl-(4- 
pyridyl)ethylamine 

LRMS [M+Hr 441. 

322 

4-amino-5- 

cyclohexyl-7-(6-(N- 

iiiethyl-N-(3- 

pyridylmethyJ)amin 

o)pyrid-3- 

yl)pyrido[2,3- 

d]pyrimid!ne 

N-methyl-(3- 

pyridyl)mediylamiii 

e 

LRMS[M+H]^ 427. 


Example 323 

4-amino-5-n-(2>bromoDhenvlkthvl W-n-methvl~5-tndolvhpvridor2.3-dlnvrimidine 
The procedures of Example 157 were followed, except substituting I', r-dicyano-3- 
bromostyrene for the reagent and l-( l-methyio-indolyD-eihanone for the reagent . 
After 24 hours, the precipitated amidine compound was filtered and washed with hexanes, 
then dried under vacuum. The amidine compound was then heated in 1.2-dichIoroelhanc 
at reflux for 1-8 hours. The reaction mixture was cooled to room temperature and purified 
by chromatography, and the product was recr>'staliized if necessary. The treatment with 
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aqueous HCI was omiUed. and the free bases was obtained. IR (KBr) cm ' 3500, 1 578, 
1500: MSm/z 431 (M-^H)', 

Example 324 

4-amino-5-n-f2>bromoDhenvnet hvlV7-n-methvl-2.3-dioxoo-mdolvnnvritlf>p Z^- 

<l]Dvrimidine 

The title compound was prepared from the compound of Example 323 by 
oxidation with Cr03 in sulfiiric acid IR (microscope) 3471, 1765, 1500 cm '; MS m/z 
461(M+Hr. 

Examples 32S-12fi 

Following the procedures of Example 1 57, except substituting the appropriate 
and R"* reagents as indicated in the Table below, compounds of Examples 325-326 were 
prepared. After 24 hours, the precipitated amidine compound was filtered and washed 
with hexanes, then dried under vacuum. The amidine compound was then heated in 1,2- 
dichloroethane at reflux for 1-8 hours. The reaction mixture was cooled to room 
temperature and purified by chromatography, and the product was recr>'staiHzed if 
necessary. The treatment with aqueous HCI was omitted in some cases, and the free 
bases were obtained. 


Examples 325-326 


Ex. 

Name 

R^ Reagent (for 

R* Reagent (for 

Analytical Data 

No. 


S-position 

7-position) 


325 

4-amino-5-(3- 

rj'-dicyano-3- 

l-(3-fluoro-4-(l- 

IR (microscope) 


bromophcnyi)-7-(3- 

bromostyrene 

morpholinyl)phe 

3443,3044, 1639, 


fluoro-4-(l- 


nyl)-ethanone 

1606. 1584, 1520, 


morpholinyl)phenyl)p 



1362, 1245 cm-'; 


yrido(2,3- 



MSm/2 480 


djpyrimidine 



(M+H)", 
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326 

4-afnino-5-(3- 

r,r-dicyano-3- 

I -(4-hydroxy-3- 

IR(ICBr) 3461, 


bromophenyl)-7-(4- 

bromostyrene 

nitrophenyl)- 

1623, 1579,1548, 


hydroxy-3- 


ethanonc 

1523, 1353 cm '; 


nitrophcnyl )pyrido[2. 



MSm/z438 


3-d]pyrimidinc 



{M+HY. 


Example 327 

Following the procedures of Example 244 Step c, except in step c substituting the 
compound resulting from the reaction of 2-acetyl-5-chioropyridine in refluxing eihanol 
.with the precursor reagent compound (4-piperidinone ethylene ketai) shown below for the 
R* reagent of Example 244 Step c, and substituting dichioroeihane as the solvent in place 
of the ethanol solvent in Example 244 step c, the compound shown in the table below was 
prepared. 


Ex. 

Name 

precursor 

Analytical Data 

No. 


reagent 


327 

4-amino-5-(3- 

4-piperidinone 

IR (microscope) 


bromopheny 1 )-7-(6-(4,4- 

ethylene kctal 

3091, 1602. 


ethylenedioxypiperidinyl) 


1580, 1558, 


-3-pyridyl)pyrido(2,3- 


1512, 1353, 


d]pyrimidinc 


1236, 1103 cm '; 




MSni/z519 




(M+H)*. 


Example 328 

4>amino-5-n'bromo DhenvlV7-(6-(4-oxopiperidinvl)-3~Dvridvi)pvridof2.3-d1Pvrimidine 
Treating the compound of Example 327 with dilute HCL the title compound was 
prepared, IR (microscope) 3438. 3051, 1645, 1605. 1558, 1450. 1371. 1240 cm '; MS m/z 
475 (M+H)-. 
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Examples 329-1*^1 

Following the procedures of Example 327. except in step c substituting the 
precursor reagent compound shown below tor the K* reagent of Example 244 Step c, and 
substituting dichloroeihane as the solvent in place of the ethanol solvent in Example 244 
step c. the compounds shown in the table below were prepared. 


Examples 329--^ -^t 


Ex. 

Name 

precursor 

Analytical Data 

No. 


reagent 


329 

4-amino-5-{3- 

piperazme 

IR(KBr)3489, 


bromophenyl)-7-(6-<4- 


1674. 1602. 


formylpipera2inyI)-3- 


1581. 1559. 


pyridyl)pyrido[2,3- 


1503. 1233, 


djpyrimidine 


1004 cm'; MS 




m/z 491 




(M+H)*. 

330 

4-amino-5-(3- 

1- 

IR (microscope) 


bromophenyl)-7-(6-<4- 

methylpiperazin 

3438, 3051, 


meihylpipcrazinyl>3- 

e 

1540 cm '; MS 


pyridyl)pyrido[2»3- 


m/z 477 


dlpyrimidine 


(M+H)\ 

331 

4-amino-5-{3- 

thiomorpholine 

IR (KBr) 3486, 


bromophenyl)-7-<6- 


1602. 1581, 


thiomorpholinyl-3- 


1560, 1502, 


pyridyl)pyrido(2,3- 


1228 cm '; MS 


djpyrimidin 

! 

m/z 479 



1 

(M+H)'. 
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Example 3^2 

4>amino-5-(3-hmmonhenvlV7-ffi -(4.4-dioxothiomoroholinvl)O.Dvridvl)Dvri^ 

dinvrimidine 

The compound of Example 33 1 was treated with 4-chloroperben2oic acid in 
methanol and dichloromcthane to give the title compound. IR (microscope) 3471, 1601 , 
1581, 1562. 1510, 1353, 1316, 1 285 J 122 cm '; MS m/z 5n(M+Hr. 

Example 333 

4-amino>5-f2-bromophcnvl)-7-r6-mon)holinvl-3^p vridvnpvridof2.3-dlnvrimidine 

Step 33 ja. r.]'-dicvano-2-bromostvrene 

The title compound was prepared by condensation of 2-bromoben2aidehyde with 
malononitrile and MgO in dichloromcthane by the standard procedure of Broekhuis ct al. 
(Reel. J. R. Neth. Chem. Soc, 22: 6-12 (1980)). 

Step 333b. 5-acetvl-2-morphoHnvlpvridine 

The title compound was prepared by the reaction of 5-acetyl-2-chloropyridine with 
morpholine in refluxing ethanol. 

Step 333c. 4-(2>bromonhenvn-3-cvanf>.6-morphnlinyl p vridine-2-amine 

The title compound was prepared by condensation of r,r-dicyano-2-bromostyrene 
with 5-acetyI-2-morpholinylpyridinc and ammonium acetate in dichloroethane at reflux. 
After the reaction was complete (TLC), the mixture was cooled, and the solvent was 
removed. The residue was triturated with methanol to give the product. 

Step 333d. 4-amino-5-f2-bromopheny l>-7-(6-morpholinv]-3-pvridvhpvridQ[2.3- 
dlpvrimidine 

A sample of 4-(2-bromophenyI)-3-cyano-6-morphoiinylpyridine-2-amine was 
heated at 180-190 in formamide. The reaction was monitored by TLC. and when the 
reaction was complete the mixture was cooled to room temperature. The product was 
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allowed to precipitate, then recovered by filtration and washed with water. Additional 
product was extracted from the filtrate. The product was purified by column 
chromatography cluting with 10% McOH/CHXl^. IR (microscope) 3493, 1547, 1 109cm- 
';MSm/z 464 (M+H)-. 

Examples 334-1^^ 
Following the procedures of Example 333, except in Step a substituting the 
precursor aldehyde reagent shown below for the 2-bromoben2ajdehyde of Example 333 
Step a, and carrying the product forward as in procedures 333 Stepbs b-d, the compounds 
shown in the table below were prepared. 


Examples 334-1 


Ex. 

Name 

precursor 

Analytical Data 

No. 


aldehyde 




reagent 


334 

4-amino-5-(3-bromo-4- 

3-bromo-4- 

IR (microscope) 


methoxyphenyl)-7-(6- 

methoxybenzaldchyde 

3486, 1600. 


morpholinyl-3- 


1575, 1562, 


pyridyl)pyrido(2.3- 


1500. 1260, 


d]pyrimidine 


1237 cm'; MS 




m/z 493 




(M+H)^ 

335 

4-amino-5-(4- 

4-bromoben2aldehyde 

IR (microscope) 


bromophenyl)-7-(6- 


3497. 1532. 


morphoIinyl-3- 


1098cm'; MS 


pyridyl)pyrido[2»3- 


m/z 464 


djpyrimidine 


(M+H)*. 
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336 

4-amino-5-(3- 

3-chlorobenzaldchydc 

IR (microscope) 


chIorophenyi)-7-(6- 


3484, 1500, 


morpholinylO- 


1034cm'; MS 


pyridyI)pyrido[2,3- 


(FAB) m/z 587 


djpyrimidine 


(M+H)'. 


Example 337 

4-amino-5-0-bromoDhenvlV7- f5-chtoro-6-morDholinvl-3-Dvridvhpvririn |:?,^- 

dlDvrimidine 

Following the procedures of Example 333, except in Step a substituting 3- 
bromobenzaldehyde for the 2-bromobenzaldehyd, in Step b substituting 5-acetyl-2,3- 
dichloropyridine for the 5-acetyl-2-<;hloropyridine to give 5-acetyl-3-chloro-2- 
morpholinyipyridinc, and substituting 5-acetyl-3^hIoro-2-morpholinylpyridine for the 5- 
acetyl-2-morphoIinyIpyridine in step c, then the carrying the product forward as in 
Example 333 Step d, the tide compound was prepared. IR (microscope) 3493, 1635, 1585, 
1555, 1492, 1340, 1241, 11 13 cm '; MS m/z 497 (M+H)*. 

Example 33« 

4-amino-5-(3-bromonhenvtV7-r6-rN- oxidomnmhni;nvlV3.pvridvhpvridor2.3> 

dlpYrimidii^e 

The title compound prepared by treating the compound of Example 134 with 
hydrogen peroxide in acetic acid according to standard procedures. IR (microscope) 3486. 
1579, 1552, 1353, 1121, 1020cm ';MS m/z 479{M+H)\ 
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4-amino-5-(3-bromophenvlV7-f6>fN-(2-hvdmvvcthoxvethvhamm Q )0.pvridvl^ 

diDvrimidine 

Step 339a. 1 1 *-dicv ano-3-bromosivrene 

The title compound was prepared by condensation of 3.bromobenzaidehyde with 
malononitrile and MgO in dichloromethane by the standard procedure of Broeichuis ci ai. 
(Reel. J. R. Neth. Chem. Soc.,99: 6-12 (1980)). 

Step 339b. 5-acetvl-2-m >(2>ethoxvethvi)aminn^p vriHmP 

The title compound was prepared by the reaction of 5-acetyi.2-chIoropyridine with 
2-ethoxy ethyl amine in rcfluxing eihanoL 

Step 339c. 4-{3-bromophenviV3-cvanQ-6>rN,( 2.ethQxvethvl^;>mino^pvridine-?-nmmP 

The title compound was prepared by condensation of 1 M '-dicyano-Z-bromostyrene 
with 5-acetyl-2-morpholinylpyridine and ammonium acetate in dichloroethane at reflux. 
After the reaction was complete (TLC), the mixture was cooled, and the solvent was 
removed. The residue was triturated with methanol to give the product. 

Step 339d. 4-^ino-5-(2-bromophenvlW7-r6.r N -/2^fhnyvPthvl) ;,^i«n)-i- 
PvridvnDvri dor2.3-d1pvnfnidiT^ P 

A sample of the compound &om Step 239d was treated according to the procedure 
ofExample 233d to give the title compound. IR (microscope) 3301. 1610. 1579. 1543, 
1346. 1304. 1120 cm-': MS m/z 481 (M+H)*. 
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Example 340 

4-amino-5-<3>bromonhenvlV7-r6-nvr,(9 .hvdroyvi>rhovveihvn-N-forTnvlam{nn)-^. 
PvridvlWidnp,t^|pv>rj»,jHi.., 

This compound was isolated by chromatography as a product of the reaction 
described in Example 239 Stepd. IR (microscope) 3306, 1679, 1596, 1577, 1548. 1493, 
1352, 1125cm ';MSm/z 509(M+Hy. 

Example 341 

4-amino-5-n-bromophenvn-7-r6 ~(N-(2-hvdrnxvethoxvcthvnO-Dvridvl-N- 
oxide)pvridnf2. 3-dipvrimidine 

The title compound was prepared by treating the compound of Example 341 with 
hydrogen peroxide in acetic acid according to standard procedures. IR (microscope) 3296, 
1628, 1560, 141 1, 1353 cm ';MS m/z 497 (M+H)'. 


4-ainino-5-(3-bromonhenvlV7-r6-/4-hvH roxvDiDerdinvn-3,pvridvhpvrirfnp , 7- 

dlpYrimidine 

The title compound was prepared from the compound of Example 328 by 
reduction with (Lithium Aluminum Hydride, and subsequent workup acccording to 
standard procedures). IR (microscope) 3349, 1510. 11 16 cm '; MS m/z 478 (M+H)'. 

Example 341 

H5-f4-amino-5-(3-bromophenvlWridnr7- i -d1pvrimidin-7-vn-2.Dvridvn-Diperidine-4- 

phosphate . disodium salt 
The title compound was prepared from the compound of Example 342 by 
treatment with POCI,, and subsequent workup acccording to standard procedures. IR 
(microscope) 3498, 1500, 1444 cm '; MS m/z 556 (M+H)*. ' 
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Example 344 

4-amino-5-n-hromonhenvlV7-/6- (2-hvdrQxv^morohQlinvn-VDvridvnpvrid9P 1- 

dlpvrimidine 

The title compound was prepared from the compound of Example 339 by 
oxidation of the free hydroxy group to an aldehyde with TEMPO reagent. During workup 
of the mixture, the compound self-condensed to give the title compound. 
MSm/z 492 (M+CHjOH-HjO) . 

Example 345 

4-amino-5-0-bromoDhenvlV7-M -methvlenvlpiperidinvl>.3-nvridvnnvridn[:!^l> 

dipvrimidine 

The title compound was prepared from the compound of Example 328 by 
treatment with methyl triphenylphosphine bromide at -78 °C in DMSO. After quenching 
and warming the mixture to room temperature, the title compound was extracted, then 
purified by chromatography. IR (microscope) 3055, 1602, 1559. 1508, 1440, 1344, 1174 
cm ';MSm/z 473 (M+H)'. 

Example 346 

4-amino-5-G-bromophenvlV7-f4-hvdroxv- 4-rhvdroxvmethvnpiperidinvlV1- 
Pvridvnn\Ti dor2.3-d]pvrifnidtne 

The title compound was prepared from the compound of Example 345 by 
treatment with OsO^ in DMSO at room temperature. After quenching, the title compound 
was extracted, then purified by chromatography. IR (microscope) 3304, 1603, 1580, 
1557, 1509, 1352, 1241 cm-';MSm/z 507(M+H)\ 

Example 347 

4«amino>S-(cvc[Qhexv|V7-r6-r4.4-et hvlenedioxvpiDeridinvn-3-pvridvnpvridor2.3- 

dlpvrimidine 

Step 347a. 1 . 1 -dicv^no-3-cvclohexvlethene 
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The Kl-dicyano-3-cycIohcxylcthcne was prepared according to the method of 
Moison, ei aK (Tetrahedron (1987), 43:537-542) by treating cyclohcxane carboxaldehyde 
. with maJononitrilc in the presence of finely powdered magnesium oxide in 
dichloromethane. 

Step 347b. 2-acetvKS-(4.4-ethvlene dioxvpiperidinvl^pvridine 

A sample of 2-acetyl-5-chloropyridine was treated in refluxing ethanol with 4- 
piperidinone ethylene ketal to give the title compound. 

Step 347c. 4-amino-5>cvclohexvl>7-r 6-(4.4-€thvleTiedioxvpiperidiny|V ^. 
DvridvDpvridoQJ-d'lDvrimidine 

Following the procedures of example 339 Step c, except substituting the 
compounds from Step 347a and 347b for the compounds of Steps 339a and 339b, and 
carrying the product Towfaid according to the procedure of example 339 Step d, the title 
compound was prepared. IR (microscope) 2929» 1604, 1585» 1557, 1514, 1426. 1344, 
1238, 1106cm*';MSm/z 447(M+H)\ 

Example 348 

4-ainipo-5-CYclohexyl-7-(6-<4K)XO-piperidinvlV3-nvridv hpvridol2.3-dlpvrimidine 
The title compound was prepared from the compound of Example 347 by 
treatment with dilute HCl in ethanol. The title compound was purified by 
chromatography. IR (microscope) 2928, 1715. 1603, 1585, 1559, 1507. 1344, 1226 cm '; 
MSm/z 403(M+H)\ 

Example 349 

4>amino>5-cvclohexvl-7-f6-(4-mcth vlenvlpiperidinvlV3-nvridvnDvridor2.3-dlpvrimidine 

The title compound was prepared from the compound of Example 348 by 
treatment with methyl triphenylphosphine bromide at -78 X in DMSO. After quenching 
and warming the mixture to room temperature, the title compound was extracted, then 
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purified by chromaiography. IR (microscope) 2929. 1604. 1584. 1557. 1506, 1342. 1239 
cm ';MSm/2 401 (M+H) . 

Example 350 

4-N-(iminomethvnamino>5H.-vclQhe xvl-7-r6-dimethvlamino--i.pyridvnpvridQr2.3- 

dlpvrimidine 

This compound was isolated from the reaction mixture of Example 293 as a side 
product: IR (cm-1) 3289, 3089. 2930, 2841. 1674, 1606, 1559, 1531. LRMS [M+H)+ 
rrL'z 376. 

Examnic 351 

(S)-4>amino-S-(3-bromQphenvlV7- (6-(0-methvN2-hvdroxvmethvlDvrrnlidtnvl)--j- 
PVridinvnpvrido[2.3-d1pvrimiding 
Prepared as described for Examples 2-156; using (S)-l-(6'(0-methyl-2- 
pyrTolidinemethanoI)-3-pyridinyl)ethanone as R, reagent (for position 7) and 3- 
bromobenzaJdehyde for R3 reagent (for 5-posilion). 
MS (ESI(+)) 489/491 (M+H^ ''Br/^Br); 
IR (KBr pellet) 3484, 3203, 1603, 1581, 1556 cm '. 

(S)-4-amino>5>f3-hromophenvn-7. r6-f2-hvdroxv ethvlpvrrolidinvlVl. 
PVridinvl)pvridor2.3-dlpvrimidine 
Prepared as described for Examples 2-156; using (S)-)-(6-(2.pyrroIidinemethanol)- 
3-pyridinyl)ethanone as Rj reagent (for position 7) and 3-bromoben2aldehyde for R3 
reageniCfor 5-position). 
MS (ESI(+)) 477/479 (M+H"; 'WBt); 

IR (KBr pellet) v^,. 3487, 3303, 3208. 2949. 1605, 1577, 1558. 1510, 1415. 1351, 1244, 
1158, 828, 704 cm'. 

Example 353 
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4-amino-5-(2-brnmnphenvi)-7-r6-r4.hvdmxvpi peridinvn.3-pvridinvnnvridnp , 1- 

dlpyrimidine 

Prepared as described for Examples 2-156. using I -(6-(4.hydroxypiperidi ne)-3- 
pyridinyl)ethanone as reagent (for position 7) and 2-bromobenzaldchydc for R, 
reagent(for 5 -position). 
MS (ESI(+)) 477/479 (M+H'; "Br/*'Br); 

IR(KBr pellet) v^, 3485.3298,3198, 2938,2848, 1600, 1574, 1557, 1351, 1225.1024, 
766 cm''. 

Example 354 

4-aminQ-5>(4-fluorophenvl)-7-f6-f4.4-ethvi p nedioxvpip en dinvlV3-pvriHinvnpvridor2.1- ' 

dlpyrimidine 

Prepared as described for Example 327: using 4-fluorofaen2aidehyde instead of 3- 
bromobenzaldehyde as precursor reagent as described in example 244 Step C. 
MS(ESI{+)) 459(M-fH)^ 

IR(KBr pellet) v„„ 3487, 3299, 3066, 1959, 1604, 1577, 1559, 1510, 1355, 1235, 1107, 
943, 897, 792 cm '. 

Example 355 

4-amino-5-<2>bromoDhenvn-7-f6>f4-h vdroxvpiperidinvIV3-nvridayvl^pvridor2.3- 

dlpvrimidine 

Prepared as described for Examples 301-305, using 4-hydroxypipcridinc as reagent 
for Step C (to prepare correct R^ reagent). 
MS (ESI(+)) 478/480 (M+H'; "Br/'^'Br); 

IR (KBr pellet) v„„ 3487. 33 12, 1576, 1549, I486, 1353, 1081 cm '. 

Example 356 

4>amino-S-(3-bromophenvl)-7-(6-(4.4-ethvlp nedioxvnineriHinvn.3-Dvrida7A-l)pvridor2.3- 

dlpyrimidine 

Prepared as described for Examples 301-305; using 4-piperidinone ethylene ketaJ 
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as reagent for Step C (to prepare correct Rj reagent). . 
MS (ESI(+)) 520/522 (M+H*; ^*'Br"Br); 

IR(KBr pellet) v„„ 3476.3297, 1574, 156L 146K 1354, 1145. 1103 cm '. 


Example 357 

4-aminQ-5-f3-bromoDhenvlV7-f2>m orphoHnvl-5>thiazovnnvridnr2J-d1pvrimiHin6> 
A solution of the product from 357d (2.49 g, 5.30 mmol) in o-dichlorobenzene (15 
mL) was heated to reflux overnight. The reaction mixturc was cooled to room 
temperature, the solid collected by filtration and purified by silica gel chromatography 
(elution with 3% methanol rdichloromethane) to provide 1 .06 g (43%) of the desired title 
product as a yellow solid, mp: >280 °C: MS (DCI/NHj) m/z 469/471 (M+H)*; IR 
(microscope) 3481, 2046, 1506, 149K 1 1 16 cm ^ 

357a: 2-momhQlinvlthia2ole 

2-bromothiazole (12.63 g, 77.00 mmol) in morpholinc (30.0 mL) was sealed into a 
tube and heated to 1 00 for 3 days. The mixture was cooled, panitioned between water 
and dichloromethane, the layers separated and the organic phase dried (Na^SO,) and 
concentrated to afford 1 2.5 g (95%) of the desired compound as a brown oil. Material 
used directly in the next reaction. MS (DCI/NK3) m/z 1 71 (M+H)'. 

357b: 5-acetvl»2- morDholinvlthia7ole 

A solution of the product from Example 357a (7.20 g, 42.3 mmol) in 
tetrahydrofuran (80 mL) at -78 was treated with N-BuLi (2 M in hexanes, 23.5 mL). 
After 30 minutes, the reaction mixture was transferred via cannula to a solution of acetic 
anhydride (10 mL) in tctrahydrofiiran (50 mL) at -60 °C and stirred for 1 hour. The slurry 
was then wanned to room temperature for ah additional 30 minutes, quenched with 
saturated sodium bicarbonate and extracted with diethyl ether. The organic phase was 
dried (Na^SO^), concentrated and purified by silica gel chromatography (elution with 50% 
dichloromethane/ethy I acetate) to provide 3 .70 g (4 1 %) of the desired compound. MS 
(DCI/NH,)m/z2l3(M+H)'. 
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J 57c: 4-(3-BromophenviV3-cvano-6-r2-mornh onnethia7o]oWridine-2-amine 

A slurry of ihe product from 357b (4.91 g, 23.1 mmol) and ammonium acetate 
(9.75 g. 127 mmol) in 1 ,2-dichloroethane (50 ml) was treated with 2-(3- 
bromobenzylidene)malononitrile (10J8 g, 46.3 mmol; J. Am. Chem. Soc. 1949, 71, 2949) 
and the mixture healed to reflux overnight. The solution was cooled to room temperature, 
hexanes (50 mL) added and stirring continued for 3 hours. The solid was collected by 
filtration, washed with methanol and dried to provide 4.57 g (45%) of the desired material 
as an orange solid. MS (DCI/NHj) m/z 442/444 (M+H)". 

357d: 4-(3-Brom ophenvl)-3-cvano-6>r2-momholinethiazoIo)nvridine-2-amidine 

A solution of the product from 357c (1.50 g, 3.39 mmol) and tricthylorthoformate 
(34 mL) with a catalytic amount of ammonium sulfate was heated to reflux for 6 hours. 
The dark mixture was cooled, ammonia in ethanol (2 M, 70 mL) added and the mixture 
stirred ovemight. The solid product was collected by filtration and dried to provide 1.17 g 
(73%) of the desired product as a yellow solid. MS (DCI/NHj) m/z 469/471 (M+H)'. 

Example 358 

4-arnjno-5>(N-methvlO-indolvl)-7-(6-morDholinvlO-Dvridin v i)pvridof2J-dlDvrimid.ne 
Prepared as described for Examples 2-156; using l-(6-morpholinyI-3- 
pyridinyl)ethanone as R4 reagent (for position 7) and N-melhylindole-3-carboxaldehyde 
for Rj reagent (for 5-position). 
MS (DCT/NHj) 438 (M+H)'; 
IR(mic) 3453, 1641, 1556, 1244, 1120 cm '. 

Example 359 

4-aininO"5'(3-bromophenvr)-7-r6- (4-ethoxviminopiperidinvl)-3-pvridinYnpvrido(;2.j- 

dlpvrimidine 

A suspension of Example 328 (282 mg. 0.593 mmol) in absolute ethanol (3 mL) 
was u-eated sequemially with ethoxyaminc hydrochloride (64 mg, 0.65 mmol), and 2 drops 
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cone. aq. HCI. healed to reflux 1.5 hours, cooled and partitioned, between CH.CI, (25 mL) 
and saturated NaHCO., (15 mL). The separated aqueous phase was extracted with CH^Cl , 
(I X 10 mL), and the combined organic layers were washed with brine, dried (Na,SO,), 
and concentrated in vacuo. The crude product was purified by flash chromatography 
eluiing with 5% MeOH/CH.CI, to yield 240 mg (78%) of the designated, compound. 
'H NMR (300 MHz, DMSO-d,) 6 1.19 (t, 3H), 2.41 (m, 2H), 2.58 (m, 2H), 3.77-3.86 (m, 
4H), 4.02 (q, 2H), 6.99 (d, IH), 7.50-7.60 (m, 2H), 7.79 (dt, IH), 7.85 (m, 2HX 8.47 (dd, 
IH), 8.5 3(sJH), 9.08 (dJH); 
MS (DCI/NH3) m/c 5 18/520 (M+H)*; 

Anal, calcd for C,,H,,BrN,0: C, 57.92; H, 4.67; N, 18.91. Found: C, 57.69; H, 4.66; N, 
18.65. 

Example 360 

4-amino-5-(3-brQmophenvn>7-f6-(4-€thvlc arbomethoxviminQDineridinvlVl- 

pvridinvnDvridQr2.3-dlpvrimidine 
Prepared as described for Example 359. substituting carbomethoxylamine for 
cthoxyamine. 

NMR (300 MHz, DMSO^U 5 1.20 (t, 3H), 2.42 (m, 2H), 2.65 (m, 2H), 3.77-3.90 (m, 
4HX 4.13 (q, 2H), 4.61 (s, 2H), 7.01 (d, IH), 7.55 (m, 2H), 7.79 (dt, IH), 7.86 (m, 2H). 
8.48 (dd, IH), 8.53 (s, IH), 9.09 (d, IH); MS (DCI/NH3) m/e 576/578 (M+H)'; 
Anal, calcd for C„H:^rN,0 0.5 aO: C 55.39; H, 4.65; N, 16.75. Found: C, 55.66; H. 
4.61; N, 16.37. 

Example 361 

4-(N-(2.3-dihvdroxvpropvllamin oV5-f3-bmmophenvh-7-^6-mQmholinvI-^> 
pyridinvhpvridof2,3-dlDvrimtdine 

Example 134 formamide complex (200 mg, 0339 mmol) and 3-amino-l,2- 
propanediol (155 mL, 2.0 mmol) were placed in a 50 mL round-bottomed flask furnished 
with a magnetic stirbar. DMSO (dimethyl sulfoxide) (6 mL),was added. The mixture was 
then heated to 120 ''C for about 10 min until a homogeneous solution was formed. 
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Catalytic iunount of acetic acid was then added, and the reaction mixture was allowed to 
stir at 1 20 *C for about 1.5 days. DMSO was removed under vacuum. 1 he residue was 
dissolved in CH,C1,, and washed with water, NaHCOj (saturated), water, and then dried 
over Na,S04. The crude mixture was first purified by column chromatography (SiO,), 1 0% 
MeOH/CHXIJ. The desired product was collected and was subjected to another column 
chromatographic purification (SiO>, ethyl acetate and then 25% NCCH,, 7.5% MeOH and 
67.5%CH,CT_>) to give a pure yellow solid (60 mg, 29% yield; M.P. 189-191 **C). 
MS (ESI(+)) = 537/539 (M+H)'; ''Br/'' Br; 

IR OVOC) v„„ = 3433, 3354, 2914, 2853. 1568, 1506, 1236. 1 1 14, 945 cm '. 

4-(N>(3-morphQlinv|propvnamino)-5-f3-hmmnph Pnvn-7.r6-mnrpholinv|.';. 
pvridinvnpvridof2.3-dlnvriniiriini. 

Prepared as described for Example 360. but replacing 3-amino-l,2.propanediol 
with 4-(3-amlnopropyI)morphoIine. 
MS (ES1(+)) = 590/592 (M+H^ ^'Br/^'Br. 

IR (MIC): v„„ = 3433. 2959, 2854, 1567, 1506, 1235, 1117, 945 cm''. 

Example 363 

4-<N-(2-(4-imidazolvl^ethvl^mi noV5>n-hromoDhenvl)-7-f6-mQroholinvl-^. 

pvridinvhpvrid nr2 J -dlovrimiding 
Prepared as described for Example 360. but replacing 3-amino-l,2-propanediol 
with histamine. 

MS (ESr(+)) = 557/559 (M+H'; -'Br/^'Br); 

IR(MIC) v_ = 3433, 3091,2954. 2893, 2854, 1571, 1564, 1505, 1235. 1123,944 cm '. 

Example 364 

4-(N.(3-carboxvpropvnaminoV5 .f3-bromophenvh-7-f6-mnrp hnlinYt-'^- 
Pvridinvr) mTidQf2.3-d|pvrimidine 
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Prepared as described for Example 360. but replacing 3-amino-l.2-propanediol 
with 3-aminopropionic acid (p-aianine). 
MS (ESI(+)) = 53 5/537 (M+H*; ''Br/"Br); 

IR (MIC) v„,,- 3429, 3051,2959, 2855, 2528, 1927. 1718. 1585, 1559, 1352, 1332, 1236, 
1118, 944 cm'. 

Example 365 

4-amino-5-(3-bromonhenvlV7-r-6-r4-oxoni DeridinvlV"wDvhda2invhpvndQr2.3- 

dlpvrimidine 

Prepared as described for Example 328; substituting Example 356 for Example327. 

MS (APCI-f-) m/z 475 (M+H)*; 

'H NMR (300 MHz, DMSO-d,) 6 8.60(s, IH), 8.45(d. IH), 8.28(s, IH), 7.85 (m, 2H), 7.50 
(m, 3H), 4.10(m, 4H). 

Example 366 

4-amino-5-f3-bromophen vlV7-f6-C4-morpholinvHminopiperidinvl 
Dvrida2invnpvridor2.3-dlpvrimidine 
Prepared as described for Example 359: substituting Example365 for Example328 
and 4-aminomorpholine for ethoxylamine hydrochloride. 
MS (APCI+) m/2 560 (M+H)": 

'HNMR(300 MHz. DMSO-d,) 6 8.59(s, IH). 8.40(d, IH), 8.26(s, IH), 7,84(m, 2H), 7.55 
(m, 3H), 3.93 (m, 4H), 3.68 (m 4H), 2.75 (m, 2H), 2.63 (m, 4H), 2.47 (m, 2H) 

Example 367 

4«amino-5-n-hrom ophenvn-7-(6-a}S.4SV2~oxa-5-a2abicvclor2.2.nheptano-vl)-3- 
Pvridazinvnpvridor2.3-dlDvrimidine 
• stepa 4-amino>5~f3-hromo Phen vn-7.(6-chioro-3-nvridaytnvn r>vridof2.3-d1nvrimidine 
Prepared by a modification of the method of Example 333 step C, a mixture of 22 
mmol of 3-acetyl-6.chIoropyridazine (Example 246), 26 mmol of l-(3-bromophenyl) 1,U 
dicyanoethylene, and 1 10 mmol of ammonium acetate in 150 mL of dichioroethane was 
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heated at renux for an hour to give the intermediate amino cyanopyridine. which was 
purified by flash column chromatography. By a modification of the method of Example 
287. the intermediate 2-amino-3-cyano-4-(3-bromo phcnyi>6-((6-chloro) pyridazin-3- 
yl)pyridine was heated in 40 mL of triethylonhoformate with 1 mmol of ammonium 
sulfate for one hour. A 2M solution of ammonia in eihanol was added (30 mL) stirring, 
and after 14 hours, the solid amidine intermediate was collected by filtration and dried in 
vacuo. The amidine imermediate was then heated in 25 mL of l.2-dichiorobenzene at 120 
°C for two hours. On cooling, a precipitate was deposited- Ether was added, and the 
precipitate was collected by filtration, washed with ether and dried. 
M/z [M+Hp C„HlON,BrCl at 413.414,415. 

'H NMR (C:D,C0,D) 6 8.72 (d, J = 8.7 Hz, 1 H), 8.64 (s, 1 H). 8.48 (s, 1 H), 7.73 (d, J = 
8.7 Hz, I H). 7.70 (t, J = 1.0 Hz. I H), 7.64 (dt J = 8.1. 1.0 Hz), 7.45 (dt, J - 8.1, 1.0 Hz, 1 
H),7.42 (m, IH). 

4-amino-5-n-bromoDhenvlV7-(6-/ lS.4SV2-a7ao-Qxa>bicvclor2.2.11heptane^-l. 
Dvridazinvnpvridof2.3-dlDvrimidine 
A solution of 0.73 mmol of 4-amino-5-<3'-bromo phenyl)-7-(6-(chloro) pyridaziN- 
3-yl) [2,3-d] pyridopyriniidine (prepared in step a), 3.1 mmol of (lS,4S>2-aza.5-oxa- 
bicyclo[2.2.1]heptane (Aldrich Chemical Co.), and 2.4 mmol of potassium carbonate was 
heated at 120 ®C in DMSO for 14 hours, then cooled and poured into 10 mL of water. 
The mixture was partitioned between dichJoromethane and water, and the organic phase 
was dried (NajSO^), and concentrated in vacuo to give the title compound. This material 
was recrystallized from chloroform/methanol and converted to the hydrochloride salt by 
lyophilization from 12 mL of 2.5 M HCI. 
mp 222-226 °C; 

cm calculated for C2iH„N,OBK3.0 HCI): C 45.11. H 3.61, N 16.74: found: C 45.00, H 

3.90. N 16.82. MS [M+H]+ at 478: 

IR 3434, 3056, 1640. 1610. 1558. 1376 cm'. 


Example 368 
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4-amino-5-(3-bromonhenvn-7-(6-(4-methoxviminoDiDeridinvl V3-Dvridazinvr)Dvridof2.3' 

dlpvrimidine . 

Prepared as described for Example 359 subsliiutiny Example 365 for Example328 
- and methoxylamine hydrochloride for ethoxylamine hydrochloride. 
MS(ESI+)m/z 504 (M+H)'; 

'H NMR (300 MHz, DMSO-d,) 5 8.59(s, 1 H), 8.40 (d, 1 H), 8.26(s, 1 H), 7.82 (m, 2H), 
7.54 (m. 3H), 3.90 (m, 4H), 3.77 (s, IH). 2.62 (m, 2H\ 2.47 (m, 2H) 

Example 369 

4-amino>5>0-bromophenvi)~7-(6-phenvirnethoxv-3-pvrida2invnDvridof2.3-dlDvrimidinc 

Sodium and benzyl alcohol were heated at 60 T in toluene for 3 hours. It was 
cooled to room temperamre and added to a suspension of 4-amino-5-(3-bromo phenyl)-7- 
(6-chloro-3-pyridazinyI) pyrido(2,3-dlpyrimidine (prepared in Example 367) in anhydrous 
DMSO to give the title compound. Treatment with IM HCI ether in chloroform and 
methanol at room temperature provided the HC! salt. 
MS (ESI+) m/z 485 (M+H)*; 

'H NMR (300 MHz, DMSO-d,) 6 1 0.07 (bs, 1 H), 8.95 (s, I H), 8.59 (d. 1 H), 8.50 (s, 1 H), 
7.95-7.30 (m, lOH). 5.63 (s, 2H) 

Example 370 

4-amtno-5-(3-brQmophenvl)-7-r6-(4-methoxvpineridinvlV3-pvridvr)pvrido[2.3' 

dlpvrimidine 

Step a2-amino-3'Cvano-4-(3'bromophenvn-6-(6-chJoro-3-piridvl)pvridine 

Prepared as described in Example 244 substituting 5-acetyl-2-chloropyridine for 5- 
acctyM-mcthylindoline in stepc. 

Step b 4-amino-5-f3-bromophenvl)-7-(6-chioro-3-nvridvnpvridof2,3'dlpvrimidine 

2-Amino-3-cyano^-(3-bromophenyl).6-(6-chloro-3-piridyl)pyridine prepared in 
step a was reacted with 10 eq. of N,N'.N"-methylidynetrisformamide in formamide at 125" 
for 3 days. The slurry was cooled, poured into 3 volumes of water, and the resulting solid 
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was collected by filtration and washed with water. The chloropyridyl product was dried 
under vacuum and used without further purification. 

stepc 4-methoxvpiDeridine 

4-Hydroxypiperidine is treated with I eq. of Boc>0 in CH.CU and stirred at room 
temperature for 5 rain. The solution is then washed with water and brine, dried over 
Na,S04, and concentrated in vacuo. The protected species is then dissolved in DMF and 
treated with 7 eq. of NaH. The mixture is stirred for 5 min. then methyl iodide (2 eq) is 
added, and the reaction is stirred at room temperature overnight. After this lime, it is 
quenched with water and extracted with 2: 1 ether-hexanes.. The organic soiution is dried 
(NajSOi) and concentrated in vacuo. The oil thus obtained is finally .stirred in 4M HCI- 
dioxane for 30 minutes. The solvent was removed in vacuo, then the residue was basified 
with 50% aq. NaOH solution and extracted with ether. Drying (NajSOJ of the extracts, 
followed by removal of the solvent in vacuo, afforded 4-meihoxypiperidine. 

Stepd. 

3.0 equivalents of 4-methoxypiperidine (step c) and 1 equivalent of 4-aminoo-(3- 
bromophcnyl)-7-(6-chlor6-3-pyridyl)pyrido(2,3-d]pyrimidine (step b) were stirred in 
DMSO at 100** for 16 hours. The mixture was cooled, quenched with 3 volumes of water, 
and the precipitated solid was collected by filtration and washed with water. Purification 
by recrystallization afforded the title compound. 'H NMR (300 MHz, d^-DMSO) 5 9.05 
(d, IH), 8.52 (s, IH), 8.42 (dd, 1 H), 7.84 (d, IH), 7.83 (s, IH), 7.78 (dt, IH), 7.54 (2 
overlapping m, 2H), 6.99 (br d, IH), 4.07 (m, 21 1), 3.45 (m, 2H), 3 .36 (m, I H), 3.29 (s, 
3H), 1.92 (m, 2H), 1.46 (m, 2H): MS (ESI) m/z 491/493 (M'+H. "Br/^'Br). 

Example 371 

4«amino>5-f3-brQmophenvlV7-f6-r 4-(4-ietrahvdropvranvlQxvMminopiperidinvl)-;^- 
nvrida2invnpvridof2J-dlpvrimidine 


-217- 


wo 00/23444 


PCT/US99/24901 


Prepared as described for Example 359; substituting Example365 for Exampie328 
and 0-tctrahydro-2H-pyran-4-yl-hydroxyJamine hydrochloride (JP 94-1 77353 19940729) 
forethoxylamine hydrochloride. 
MS(ESI+)m/z 574 (M+H)-; 

•H NMR (300 MHz. CDCMI ) 6 8.78 (s, 1 H), 8.69 (d, IH), 8.59 (s, I H). 7.71 (m, 2H), 
7.46 (m, 2H), 7.10 (d, IH), 4.26 (m, IH), 3.98 (m, 6H), 3.53 (m, 2H), 2.79 (m, 2H), 2.59 
(m, 2H), 2.00 (m, 2H), 1.69 (m, 2H) 

Example 372 

4>amipo-5-(3-bromophenvlV7-(6-isobutoxv-3,pvri dazinvnDvridof2.3-d]p vrimidine 
Sodium isobutoxide was made by heating sodium and isobutanol at 60X for 45 
minutes. 4-amino-5-(3-bromo phenyl)-7-(6-chloro-3-pyrida2inyl) pyrido[2,3-d]pyrimidine 
(prepared as in Example 367) was added to this mixture and heated at 60^0 for 2 hours to 
give the title compound. 
MS (APCI+) m/z 451 (M+H)*; 

'H NMR (300 MHz, DMSO-dJ 6 10.07 (bs, IH), 8.96 (s, IH), 8.53 (s, IH), 8.52 (d, IH), 
7.95 (m, I H), 7.85 (m, I H), 7.60 (m, 3H), 4.34 (d, 2HX 2. 1 5 (m. 1 H), 1 .05 (d, 6H) 

Example 371 

4-aminQ-5>0-bromophenvl>-7-r6-<^4-(N-methy|pip ^invniminopiperidinvl V3- 
Pvrida2invl)pvridor2.3- dlpvrimidine 
Prepared as described for Example 359; substiiudng Example 365 for Example 328 
and 4-ami'no-4-N-methylpiperazine for ethoxylamine hydrochloride. 
MS(APCI+)m/2 575 (M+H)*; 

'HNMR(300MHz,DMSO-d,)5 8.59(s, IH), 8.42(d. IH), 8.27 (s, I H), 7.84 (m. 2H), 
7.55 (m, 3H), 3.92 (m, 4H), 2.71 (m, 4H), 2.63 (m, 4H), 2.43 (m, 4H), 2.19 (s, 3H) 

Example 374 

4-amino-5-f3-bromoDhenvn-7-r6>(4- tetrahvdropvranvtoxvV3-pvridazinvi^pvrirtn f2,V 

dlDvrimidine 
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Prepared as described for Exampfe 369; substituting tetrahydro-4H-pyran-4-ol for 
benzyl alcohol. 

MS (FAB-t-) m/z 479 (M+H)'; 

'HNMR(300MIIz, DMSO-d,) 6 9.80 (bs. IH). 8.85(s, IH), 8.56 (d, IH), 8.52 (s, IH), 
7.93 (m. IH), 7.84 (m, IH), 7.70-7,50 (m, 3H), 5.51 fm, IH). 3.91 (m, 2H), 3.55 (m, 2H), 
2.13 (m,2H), 1.77 (m.2H) 

Example 175 

4-amino-5-(3-bromODhcnvl V7-(6-mornhoiinvlethoxv-3-Dvridazinvl)Dvridof2.3- 

dlpvrimidine 

Prepared as described for Example 369: substituting N-{2 '-hydroxy leihyl)- 
morpholine for benzyl alcohol. 
MS (FAB-) m/z 508 (M+H)^ 

'H NMR (300 MHz, DMSO-d,) 5 12.10 (bs, IH), 10.05 (bs, IH), 8.92 (s, IH), 8.57 (d, 
1 H), 8.48 (s, IH), 7.95-7.52 (m, 5H). 7.45 (bs, 2H), 5.05 (m, 2H), 3.97 (m, 4H), 3.69 (m, 
2H), 3.60-3.18 (m, 4H) 

Example 376 

4-amino-5-(3-t?rpmophenvl)-7-(6-f4-ethoxvDiperidinvlV3-nv ridazinvhnvririnn 1- 

dlpvrimidine 

Treatment of N-Boc-4-hydro.xylpiperidine with sodium hydride and ethyl iodide 
gave N-Boc-4-ethoxypiperidine, which was treated with 4M HCI in dioxane to give 4- 
ethoxypiperidine. 

The title compound was prepared as described for Example 367 substituting 4- 
ethoxypiperidine for ( I S,4S)-2-aza-5-oxa-bicyclo[2.2. 1 ]heptane, followed by treatment 
with IM HCI ether. 
MS(FAB+)rn/z 506 (M+H)^ 

'H NMR (300 MHz, DMSO-d,)5 10.10 (bs, IH). 8.90 (s, IH). 8.38 (s, IH). 8.26 (d, IH), 
7.92-7.42 (m, 5H), 3.78-3.38 (m. 7H), 1.96 (m. 2H), 1.55 (m,2H), 1.10 (t,jH) 
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Example 377 

4-amino-5-0-brornonhe nvn-7>r6-r4-r2-ethoxvethoxv)DiDeridinvlVV 
pvndazinvnpvridoQ.^-dlnvrim.Hin^ 
Treatment of N-Boc-4-hydroxylpiperidine with sodium hydride and chloroethyl 
ethyl eiher gave N-Boc-4.(2'-ethoxyl-ethoxyl)-piperidine, which was treated with 4M IICI 
in dioxane to give 4-(2'-ethoxyi-ethoxyl)-piperidine. 

The title compound was prepared as described for Example 367 substituting 4-(2'- 
edaoxyl-elhoxy)-piperidine for(lS,4S)-2-a2ao-oxa.bicyclo[2.2.1]heptane, followed by 
treatment with IM HCI ether. 
iVIS(APCI+)m/z 550(M+Hr; 

'HNMR(300MHz,DMSO-de)610.I0(bs, lH),g,94(s, 1H),8.41 (s, !H), 8.23 (d, IH), 
7.95-7.45 (m, 5H). 7.39 (bs, IH), 4.15 (m, 3H). 3.70-3.30 (m, 6H), 1.94 (m, 3H), 1.50 (m, 
3H), 1.08 (t 3H) 


4-amino-5-(3-bromoDhenv]V7 -(6-r4-f4-tetraDvranvloxvethvnDiDeridinvl)-l- 
pvridazinvnpvridn[2, 3-d1rivrimidine 

4-(2'-Hydroxylethyl)-piperidine was treated with triethylamine and Boc-anhydride 
in THF at room temperature. This crude product was treated with mesyl chloride and 
triethylamine in dichloromethane to give the mesylate. This mesylate was then treated 
with sodium tctrahydro-4H-pyran-4-oxide (Example 372), followed by deprotection with 
4M HCI in dioxanc to give 4-(2M4"-azacyclohexyl).ethoxyl)-ietrahydro-4H-pyran. 

The title compound was prepared as described for Example 367 substituting 4-(2'- 
(4"-azacyclohexyI)-ethoxyl)-tetrahydro-4H-pyran for(lS,4S)-2-aza-5-oxa- 
bicyclo[2.2. 1 Jheptane, followed by treatment with 1 M HCI ether. 
MS (APCI+) m/z 590 CM+H)^ 

'HNMR(300 MHz, DMS0-d,)8 10.10 (bs, IH), 8.79(s. IH), 8.22 (s, IH). 8.18 (d, IH), 
7.70-7.40 (m, 5H), 4.42 (m, 2H), 3.63 (m, 2H), 3.34 (m, 3H), 3.19 (m, 2H). 3.01 (m, 2H), 
1.70 (m.5H), 1.33 (m, 2HX 1.23 (m, 2H), 1.08 (m. 2H) 
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Example 379 

4>amino>5-(3-bromoDhenv[)-7-(6>r3-r R)-tetrahvdrQfuranvloxv^piDcridinvlU3- 

pvridazin vnDvridop.3-dlDvrimidine 
Prepared as described for Example 369: substituting (R)-3-hydroxytctrahydrofuran 
for benzyl alcohol. 
MS (APCI+) m/z 465 (M+H)'; 

'H NMR (300 MHz, DMS0^)6 10.08 (bs, IH), 8.93 (s, IH), 8.52 (d. IH), 8.51 (s, IH), 
7.98-7.40 (m, 6H), 5.80 (m, IH), 4.05-3.78 (m, 4HX 2.36 (m, IH), 2.15 (m, IH) 

Example 380 

4-amino-5-n-bromonhcnvlV7-r 6-0.r.SVtetrahvdrofuranvloxv)DiDeridinvlV3- 

nvnda7.invi)nvrido r2.3-d1pvrimidine 
Prepared as described for Example 369; substituting (S)-3-hydroxytelrahydrofuran 
for benzyl alcohol. 
MS (APCI+) m/z 465 (M+H)^ 

'H NMR (300 MHz, DMSO-d,) 6 10.08 (bs, IH), 8.93 (s, IH), 8.52 (d, IH), 8.51 (s, IH), 
7.98-7.40 (m, 6H), 5.80 (m, IH), 4.05-3.78 (m. 4H). 2.36 (m, IH), 2.15 (m, IH) 

Example 381 

4-amino-5-f3-bromophenvn-7-r6-(trans-3^t hoxv-4-hvdroxv^pvrrolidinvlV3. 
Pvrida2invnpvridor2..3-djpvrtm.HinP 

The title compound was prepared as described for Example 367 substituting anti-3- 
elhoxy-4-hydroxypyrroIidine (Chemical and Phannaceutical Bulletin, 41, 1993, 132, 
Okada, T.) for (lS,4S).2-aza-5-oxa-bicyciol2.2.1]heptane, followed by treatment with IM 
HCI ether. 

MS (APCI+) m/z 508 (M+H)*; 

'H NMR (300 MHz, DMSO-d,)S 10.12 (bs, IH), 8.89(s, IH), 8.38 (d, IH), 8.28 (s, IH), 
7.90-7.40 (m, 5H), 4.40-3.40 (m, 9H), 1. 10 (t, 3H) 

E.xamDle 38? 
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4-amino-5-(3-bromoDhen v|>-7-f6-(cis-3-cthoxv'4-hvdroxv^nvrrolidinviVi- 
pvndazinvhDvridor2.3-dlDvrimidine 

Treatment of anii-N-Boc-3-ethoxy-4-hydroxypyrTolidine (Chemical and 
PharmaceuticaJ Bulletin. 41, 1993, 132, Okada, T.) with triphcnylphosphinc, 4- 
nitrobcnzoic acid and diethyl azodicarboxylate in THF at 0°C to room temperature gave a 
syn-N-Boc-3-ethoxy-4-<4'-nitrophenylcarbonyloxy)pyrrolidine. This was then hydrolyzed 
with sodium hydroxide in methanol to give syn-N-Boc-3-ethoxy-4-hydroxypyrrolidinc, 
which was subsequently dcproiected with 4M HCl in dioxane to give syn-3-elhoxy-4- 
hydroxypyrrolidine. 

The till compound was prepared as described for Example 367 substituting syn-3- 
ethoxy-4-hydroxypyrrolidine for (IS,4S)-2-a2a-5-oxa-bicyclo[2.2.1]heptane, followed by 
treatment with IM HCl ether. 
MS (ESI+) m/z 508 (M+H)*; 

'H NMR (300 MHz, DMSO-d,) 5 10.17 (bs, IH), 8.91 (s, IH), 8.38 (d, IH), 8.28 (s, IH), 
7.91-7.79 (m, 2H), 7.67-7.49 (m, 4HX 4.80-3.50 (m, 9H), 1.39 (t, 3H) 

Example 383 

4-amino-5-(3-hromonhenvn-7-(6.ftrans-3-ethr>xv -4-hvdrQxv^nvrro]idinvh-'^- 

DVridvnpvridQr2, 3-dlDvrimidinfc 
The title compound was prepared as described for Example 370 substituting anii-3- 
cthoxy-4-hydroxypyrroIidinc (Chemical and Pharmaceutical Bulletin, 41, 1993, 132, 
Okada, T,) for 4-methoxypiperidine, followed by treatment with IM HCl ether. 
MS(ESI+)m/z 507 (M-H)*; 

'H NMR (300 MHz. DMSO-de) 6 10.00 (bs, IH), 9.03 (s. IH), 8.87 (s, IH), 8.74 (d, IH), 
8.23 (s, 1 H), 7.97 (s, IH), 7.80 (m, I H), 7.59 (m, 2H), 7.36 (m, 1 H), 7.1 1 (m, IH), 4.40- 
3.00 (m.9H), 1.10 (t,3H) 

Example 384 

4-amino-5-f3-bromophenv n-7-(6-(trans-3.4-bis-ethQxv)pvrrolidinvl^-3. 
Dvridazinvl) pvridof2.3-d]Dvrimidine 
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Treatment of anti-N-Boc-3-eihoxy-4-hydroxypyrroiidine (Chemical and 
Pharmaceutical Bulletin, 41. 1993. 132, Okada. T.) with sodium hydride and ethyl iodide 
in anhydrous DMF gave anti-N-Boc-3,4-diethoxypyrTolidine. which was subsequently 
deprotected with 4M HCl in dioxane to give anu-3.4-diethoxypyrrolidine. 

The title compound was prepared as described for Example 367 substituting anti- 
3,4-diethoxypyrrolidine for (lS.4S)-2-aza-5-oxa-bicyclo[2.2.1]heptane, followed by 
treatment with IM HCl ether. 
MS (FAB+) m/z 536 (M+H)*; 

•HNMR(300MHz, DMS0O5 I0.18(bs, lH),8.82(s, IH), 8.39 (d, IH), 8.34(s, IH), 
7.90 (m, 2H), 7.70-7.46 (m, 4H), 4.25 (m, 2H), 3.84 (m, 4H), 3.67 (m, 4H), 1.2 (t, 6H) 

Examnle 385 

4-amino-5-(3-bromoDhenvl>-7-r6- (tran5-3.4-bis-eihoxv^nvrrolidinvn-3-DvridvnDvridof2.3- 

dlovrimidine 

The title compound was prepared as described for Example 370 substituting anti- 
3,4-diethoxypyrTolidine (Example 382) for 4.methoxypiperidine, followed by treatment 
with IMHCl ether. 
.MS (ESI+) m/z 535 (M+H)^ 

'H NMR (300 MHz, DMSO-d,) § 10.00 (bs, IH), 9.03 (m, IH), 8.87 (s, HI). 8.71 (m, IH), 
8.22 (s, IH), 7.95 (m, I H). 7.80 (m, IH), 7.58 (m, 2H), 7.35 (bs, IH), 7.09 (m, IH), 4.25- 
3.20 (ra, lOH). 1.12 (t, 6H) 

Example 3^^ 

4-ami^iq-g-(3-bromophenv))-7-(6-(cis0.4-bis-ethoxv^Dvrrolidi nvlV3-pvridvhovridor2.1- 

dlpyrimidine 

Treatment of N-benzyl-3-pyrroline with osmium letroxidc and N-methyi- 
morpholine-N-oxide in THF gave syn-N-Boc-3.4-dihydroxypyrrolidine, which was then 
treated with sodium hydride (5eq.) and ethyl iodide (5 eq) in DMF to give syn-N-Boc-3,4- 
dieihoxypyrrolidine. This was debenzylated under pressure in H, atmosphere to afford 
syn-3,4-dicthoxypyrrolidine. 
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'ITie title compound was prepared as described for Example 370 substituting syn- 
3.4-diethoxypyTToUdine for 4-meihoxypiperidine, followed by treatment with IM HCl 
ether. 

MS (ESK) m/z 535 (M+H)"; 
5 'H NMR (300 MHz, DMSO-d,) 6 10.03 (bs, IH), 9.03 (m, IH), 8.89 (s, IH). 8.74 (m, IH), 
8.25 is. 1 H), 7.95 (m, 1 H), 7.62 (m, I H). 7.60 (m, 2H), 7.39 (bs, I H), 7. 1 1 (m J H), 4.30- 
3.40 (m, I OH), 1.16 (t,6H) 

Example 387 

10 4-atnino.5-(3-bromophenvlV7-f6-fcis-r4.hk ^thoxvWrrolidinvlU'^, 

PvridazinvnDvridnf 2.3-dlDvrimidine 
The title compound was prepared as described for Example 367 substituting syn- 
3,4-diethoxypyrroiidine ( prepared in E.xample 384) for (1 S,4S)-2-a2ao-oxa- 
bicyclo[2.2.I]heptane, followed by treatment with IM HCI ether. 
1 5 MS (ESI+) m/z 536. 1 (M+H)*; 

•HNMR(300MH2,DMSO-d,)5 I0.13{bs. Ill), 8.87 (s, lH).8.35(d, III), 8.28(s, IH), 
7.82 (m, 2H), 7,63-7.40 (m, 4H), 4.40-3.40 (m, lOH), 1.16 (t, 6H) 

Example 388 

20 4-amino>5-f3>bromonhen vh-7-f6-fcis>3-ethoxv-4-hvdroxv>nvrrolidinYlV<- 

Dvridvnnvrid of2.3-d1pvrimidine 
The tide compound was prepared as described for Example 370 substituting syn.3- 
ethoxy-4-hydroxypyrrolidine (prepared as in Example 382) for 4.methoxypiperidine, 
followed by treatment with 1 M HCJ ether. 
25 MS (ESI+) nfv'2 507 (M+H)*; 

'H NMR (300 MHz, DMSO-d,) 6 10.00 (bs, IH). 9.02 (m, IH), 8.88 (s, IH), 8.72 (m, IH), 
8.22(s, IH), 7.97 (m, 1H),7.81 (m, IH), 7.60 (ra, 2H). 7.39 (bs, IH). 7.17(m, IH).4.40- 
3.40 (m, 9H), LI7(t,3H) 

30 Example 389 
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4-amino-5-0 -brumoDhenviV7-(6-(cis-3-amino-4-hvdroxv)pvrrolidinvn'3- 
pvridazinv))Dvridor2.3-d]Dvrimidine 

Syn-N-benz>'i-3-hydroxy-4-{l-buiylcarbonylamy)pyrTolidine was made by 
Sharpless method (JACS 120 1998 1215. Sharpiess, K.B.; Tetrahedron asymmetry 5(7) 
1994 1333, Saigo K.). This was debenzylated under H. to give syn-3-hydroxy-4-(t- 
butylcarbonylaniy)pyrroiidine. 

The title compound was prepared as described for Example 367 substituting syn-3- 
hydroxy-4-(t-buty!carbonylamy)pynolidine for (IS,4S)-2-aza-5-oxa- 
bicyclo[2.2. 1 Iheptane, followed by treatment with 4M HCI dioxane. 
MS (ESI+) m/z 479.2 (M+H)'; 

•H NMR (300 MHz, DMSO-d,) 5 10.07 (bs, I H), 8.94 (s, ill), 8.59 (bs, 2H). 8.35 (m, 
2H). 7.85 (m. 2H), 7.70-7.30 (m, 4H). 4.70-3.20 (m, 9H) 

Example 390 4-amino-5-^3«bromoDhe nvn-7-(6-(cis-3-amino.4-hvdroxv)DviTQiidinvlVl- 

pvTidvnpvridof2.3-dlpvrimidine 
The title compound was prepared as described for Example 370 substituting syn-3- 
hydroxy^-(t-butyIcarbonyIamy)pyTrolidine (prepared in Example 389) for 4- 
methoxypiperidinc, followed by treaUnent with 4M HCI dioxane. 
.MS (APCI+) m/z 478 (M+H)': 

'H NMR (300 MHz, DMSO-d,) 5 10.07 (bs, IH), 9.08 (m, I H), 8.88 (s, IH), 8.64 (m, 3H), 
8.2 1 (s. 1 H), 7.97 (s, I H), 7.82 ( m, 1 H), 7.60 (m. 2H), 7.36 (m, I H), 7.03 (m, 1 H), 4.65- 
3.65 (m, 9H) 

E.xampte 39! 

4-amino-5-(2-Dvridv!V7>(6-n.4-dioxa -8-azasDirof4 51dccan-8.vn-3.ovridvnnvridnr2.1. 

dlovrimidine 

Prepared according to the procedure of Example 392. except substituting 5-acetyl- 
2.(-I,4-dioxa-8-azaspiro[4.5Jdecan-8-yl)pyridine for 5-acetyI-2-morphoanylpyridine, and 
3-pyridinccarboxaldchyde for 2,3-dichIorobcnzaIdehyde. The treatment with HCl/ethanol 
to form (he hydrochloride salt was omitted, and Ihe free base was obtained instead. IR 
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(MIC) 3500, 3310, 3100. 2982. 1605. 1580. 1555, 1512, 1351. 1238. i lOOcm ': MS m/z 
442 (M+H)" 

Example 392 

4-amino-5-r2J-dichloroDhenvlV7-r 6-morohoiinv|0-Dvridvi^pvridof2J-dlnvrimidi^^ 
4-(23-DichJorophenyl)-3-cyano-6-(6-morpholinyl-3-pyridyi)pyridine-2-aniine 
(0.47 g) and ammonium sulfate (20 mg) was dissolved in triethylorthofonnate (25 ml) and 
heated to reflux for about 6.5 hours. The reaction mixture was cooled to room temperature, 
and a 2 M solution of ammonia in eihanol (50 ml) was added. The reaction was stirred at 
room temperature for about 1 8 hours, then heated to reflux for about 6 hours, and then 
cooled again to room temperature. The solvents were removed under vacuum. The residue 
was purified by tlash chromatography eluting with 5% of 19: 1 ethanohammonium 
hydroxide in ethyl acetate, and then converted to the hydrochloride salt by treatment with 
HCI/EtOH, followed by removal of solvent and tituration with ether to give the title 
compound. 

IR(MIC) 3355, 2980. 1644, 1602, 1437, 1369. 1250cni 
MS m/z453 (M+H)* 

Step a 4-(2.3-dichloroDhenv]V:^rc vano-6-(6-morpholinvl-3-pvTidvnpvridine.2-amine 

Malononitrile (0.33 g) and 2J-dichloroben2aJdehyde (0.88 g) were dissolved in 
1,2-dichloroethane, and 1-2 drops of triethylamine were added. The reaction was stirred at 
room temperature for about 2.5 hours, then 5-acetyl-2-morpholinylpyridine(0.62 g)and 
ammonium acetate (2.3 1 g) were added. The reaction was heated to reflux for about 5 
hours, then cooled to room temperature. The reaction mixture was purified by flash 
chromatography eluting with 30% EtOAc/Hexanes. 

E?(an^p|e 393. 

4-amiqQ>5-f2-pYridvlV7-f6-morpholinvl-3-Dvridvnpvridnn 3 -dlDvrimidintt 
Prepared according to the procedure of Example 392 except substituting 3- 
pyridinecarboxaldehyde for 2,3-dichlorobenzaldehyde. 
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[R (MIC) 3050, 1650, 1603. 1540, 1440. 1375. 1252cm '; 
MSm/'z386(iVH-Hr 

Example 394 

5 4-amino-5-(2-ethoxvphenvl )-7-(6-n.4>dinxa-8-a2aspirof4.5]decan-8-vh-l. 

Dvridvnnvridof2.Vd]pvrimirfmP 

Prepared according to the procedure of Example 392, except substituting 5-acetyi- 
2-(-I,4-dioxa-8-azaspiro[4.5]decan-8-yl)pyridine for 5-acetyl-2-morpholinylpyridine, and 
2-ethoxybenzaldehyde for 2.3-dichIorobcnzaldchyde. The treatment with HCI/ethanoi to 
1 0 form the hydrochloride salt was omitted, and the free base was obtained instead. 

IR (MIC) 3480, 3060, 1738, 1640, 1600. 1560, 1537, 1500, 1345, J230, 1220, llOOcm'; 
MSm/z485 (M+H)' 

Example 395 

15 4'amino-5-(2-bromo-5- €thoxvphenvl)-7-r6-morDholinvl-3-pvridvnpvTidQf2.3. 

dlpvrimidine 

Prepared according to the procedure of Example 392, except substituting 2- 
methoxyo-bromoberizaldehyde for 2,3-dichlorobenzaIdehyde. 
fR(M[C) 3440, 2975, 1642, 1600, 1490, 1440, 1370, I250cm '; 
20 MS m/z 493 (M+H)" 

Example 396 

4-amino-5-(2,5-dichlorophenvIV7-(6«morpholinvU3-pvridvitevridQr2.3.d1pvrimiHme 
4-(2,5-dichIorophenyl)-3-cyano-6-(6.morpholinyl-3-pyridyl)pyridinc-2-amine 
25 (0.28 g) and ammonium sulfate ( 1 0 mg) were dissolved in triethylorthoforraate ( 1 0 ml) 
and heated to reflux for about 4 hours. The reaction mixture was cooled to room 
temperature, and a 2 M solution of ammonia in ethanol (20 ml) was added. The reaction 
was stirred at room temperature for about 1 8 hours, then a solution of 1 M sodium 
methoxide in methanol (5 ml) was added. The reaction was heated to reflux for about 2.5 
30 hours, and then cooled again to room temperature. The reaction mixture was neutralized 
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with a solution of ! N aqueous HCl (5 ml) and the solvents were removed under vacuum. 
The residue was purified by flash chromatography eluting with 2.5% of 19: 1 
eihanol:ammonium hydroxide in ethyl acetate, and then convened to the hydrochloride 
salt by treatment with HCi/EtOH, followed by removal of solvent and lituration with ethw 
to give the title compound. 

IR (MIC) 3480, 3060. 1640, 1600. 1580, 1440, 1371, 1260, 1239cm '; 
MS m/z 453.2 (M+Hy 

The 4<2,5-dichlorophenyl)-3"Cyano-6-(6-morpholinyI-3-pyridyl)pyridine-2-amine 
was prepared following the conditions given under Example 392 except substituting 2,5- 
dichlorobenzaldehyde for 2,3-dichlorobenzaldehyde. 

Example 397 

4-amino-5-(2,5-dimethvlDhenvlV7.r6-morDholinyl-l -D>TidvnDvridor2.3-d1p vrimiHinP 
Prepared according to the procedure of Example 396, except substituting 2,5- 
dimcihylbenzaldehyde for 2,5-dichloroben2aldehyde. 
IR (MIC) 3420, 2910, 1640, 1600, 1580, 1240cm 
MSm/z4l3.2(M4-Hy 

Example 399 

4-aminoo-f3'fluorophenvn-7-r6-morphoiinvl -3-DvridvhDvridof2.3-dlDvrimid;ne 
Prepared according to the procedure of Example 396, except substituting 3- 
fluorobenzaldehyde for 2,5-dichlorobcnzaldehyde. 
IR(KBr)3480, 1672, 1639, 1617, 1480, 1421, 1315, HOScm '; 
MS m/z 403 (M+H)' 

Example 400 

4-mTO-^f3-trifluprpmethv|phenYlV7-f6-mornholinvlO-nvridv h pvridor2.3-dlDvrim 

Prepared according to the procedure of Example 396. except substituting 3- 
trifluoromethylbenzaldehyde for 2,5-dichIorobenzaldehydc. 
IR (MIC) 3000, 164L 1600. 1440. 1369. 1324, 1239, 1120cm '; 
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MSm/z453 (M+H)* 

Example 401 

4-amino>5-f3-nuorQ-5-trinuoromeih viDhenvlV7-(6-(1.4-dioxa--8-a2asnirof4.S1decan-8-vlV 

3-pvridvnDvridnr2.3-dlpvrimidine 
Prepared according to the procedure of Example 327, substituting 3-fluoro-5- 
trifluoromethylbenzaldehydc for 3-bromobcnzaldehyde. 
mp: unmelted at 300*C; 

MS (FAB)' m/zcalc'd for C^H^J^^O.^,: 527.1813, found 527.1810. 
IR(cm'): 3314.3081, 1580, 1558. 1515, !428, 1357. 1329. 1238, 1139, 1106. 

Example 402 

4-am!no-5-f 3.5-dicloroDhenvl V7«f6-f 1 .4-dioxa-8-azaspifor4.51decan-8-Yl)-3- 
PVridvnDvridof2.3-d] pvrimidine 

Prepared according to the procedure of Example 327, except substituting 3.5- 
dichlorobenzaldehyde for 3-bromobenzaidehyde. 
mp: unmelted at 300*^0; 

MS (FABy m/z calc'd for CjsHiiN.OXl.: 509.1254, found: 509.1246 
IR(cm-'): 3487, 3299, 3065, 1578, 1556. 1515J43K 1354, 1238 J 104. 

Example 403 

4-aminoo-(3-bromophenvn-7- f 6>f 1 .5-dioxa-9-a7asnirnr5.51undccan-9.viV3- 
PYrida2invn pvridof2.3-dtpvrimidine 

Prepared according to the procedure of Example 367, except substituting l,5-dioxa-9- 
azaspiro[5.5]undecane for (lS,4S)-2-aza-5-oxa-bicyclo[2.2.I]heptane. 
mp:5 190«»C; 

MS (FAB)- m/z calc'd for QaH^NA^Br: 536.1233, found: 536.1233. 
]R(cm-'): 3471.3297, 3059,2961, 1579, 1562, 1461. 1407, 1354, 1236. 1104. 


Example 404 
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4-amino-5-(4-hromo-2-thienvn-7-(6-fl.4-ain xa.8.«zasDimf4J1dec^in-^^^ 

nvridvnnvridor? l-dlDvrimidinft 
Prepared according to the procedure of Example 327. substituting 4.bromothiophene-2. 
carboxaidehyde for 3-bromobenzaldehyde. 
5 mp: 6 245^C; 

MS (FAB)' m/2calc'd for C^HajN.O.S^'Br: 525.0703, found: 525.0699. 
IR(cm '): 3477, 3296, 3094, 1603, 1579, 1556, 1511, 1428, 1352, 1239, 1 104, 

Example 405 

4-amino-5-(3>bromophenvlV7-r6-f4^tenhu tvnDinendinv(0-nvridfl7invlWidnp,1- 

dlpvrimidine 

Prepared by the method of Example 367, substituting 4-tenbutylpiperidine for (lS,4S)-2- 
a2a-5-oxa-bicyclo[2.2. 1 Jheptane. 
mp:6>270X; 

15 MS (FAB)* m/2 calc'd for C2jI„N,"Br 520.1647, found: 520.1652. 

IR (cm '): 3474, 3298, 3085, 2952, 1578, 1553, 1461, 1405. 1351, 1254, 1191,1 159. 


Example 406 

4-amino-5-(3-bromophenvlV7.r6-(4-N-fQrTnY! )piperidinvU1-pvridfl7invl)p YriHnp i. 

dlovrimidine 

2-Amino-4-(3-bromophenyl)-3-cyano-6-(6-chlora-3-pyridazinyi)pyridine (3 1 Omg), 
prepared in Example 367, and 1 ,3-propylenedioxypiperidine (354mg) were dissolved into DMSO 
(2.5ml) and stirred 48 hours. The reaction mixture was partitioned between 0.4M pH7 aqueous 
potassium phosphate buffer and worked up as usual. The intermediate was suspended in 
25 formamide (15ml) and o-dichlorobenzene (7ml) and heated at 200X for 2.5h. The reaction 
mixture was partitioned between salt water and dichlomethane. and the organic phase was 
separated, filtered through ceiite, and worked up as usual. Chromatographcd 
(MeOFI/EtOAc/CHXl^). 
mp:5 190*'C; 

30 MS (FAB)^ m/zcalc'd for CjHijNuOy'Br: 505.1094, found: 505,1095. 
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IR(cm 3472. 3299, 1654. 1578. 1555, 1478, 1418. 1354. 1225. 

Example 407 

4.aminoo'-(3'bromo-2-thienvh.7-r6>(4. 4.ethvleneriinxvDiDeridinvlV3-Dvridvnpvridnp .,^- 

dlpvrimidine 

Prepared by the method of Example 327. substituting 3-bromoihiophene-2- 
carboxaldehydc for 3-bromoben2aIdehydc. 
mp: 5 230«C; 

MS (FAB)* m/zcaic'd for CyHj^N^OjS'^Br: 527.0688, found: 527.0692. 
IR (cm '): 3472, 3297, 3091, 1611. 1581. 1557, 1519, 1428, 1351, 1334, 1229, 1 1 12. 

Example 408 

4-aminoo- r3-cyanophenYn-7-(6-morpholinvl-3.pvridazinvhpvndof2.3-d1nvrimidine 

A formamide complex of Example 134 (762mgX Zn(CN)3 (94mg), and Pd(PPh3)4 (I73mg) 
were healed in DMF (5ml) at 105°C for 3h 40m. The reaction mixture was panitioned between 
ChUCU and water and worked up as usual. Recrystallization of the crude solid from CHCI3 gave 
the title compound, 
mp: 5 ' 290X; 

MS (FAB)^ m/z calc'd for CaH^N^O: 410.1724, found: 410.1722. 
IR (cm '): 3482, 3313, 2232, 1588, 1542, 1507, 1357, 1240. 

Example 409 

4«amino-5^3-Bromophenvh-7-r6-f S-Q-ethv!-?.hvdroxvmethvlpvrrolidmvlV3- 

PVridazinvllpYrj d^p,^ 
dlpvrimidine 

Prepared by the method of Example 367. substituting (S)-0-ethyl-2- 
hydroxymeihylpyrrolidine for ( I S,4S)-2-a2a-5-oxa-bicyclo[2.2. 1 Jheptane. 
mp:6M80''C; 

MS (FAB)- m/z calc'd for C^H^N^'Br: 508.1283, found: 508.1285. 

IR (cm') ofsalt: 3438. 3302, 2974. 1637, 1609, 1588, 1554, 1440. 1374, 111 I. 
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Step a. (S)-0H;thvN2-hvdroxvmethvlpvrrolidine 

A suspension of (S)-N-tenbutyloxycarbonyI.2-hydroxymeihylpyrroIidinc (1006mg) and 
crushed NaOH (800mg) in DMSO (20ml) was treated witii ethyl iodide (560ml). After the 
5 suspension had been stirred for 45m. the reaction mixture was partitioned between 0.2M 
aq KHjPOj and Et,0, worked up as usual, and concentrated. A solution of the 
intermediate (1. 04g) in MeOH (10ml) was treated with cone aq HCI (1 .5ml) and stirred 
over the weekend. The reaction mixture was concentrated and partitioned between 3M aq 
K3PO4 and Et,0, worked up as usual, and concentrated to give the desired amine 

10 

Example 410 

4-amino-5-(3-hromophenvlV7-r6^a2S. lSV2J-dimethvl.|.4-dioxa-8-azasDirnr4S1He^^^^ 
8-vn-3-Dvridazinvl) pvridof2.3-d]pvrimidine 
Prepared by the method of Example 327, substituting (2S,3S)-2 J -dimethyl-! ,4-dioxa.8- 
5 azaspiro[4.5]decane for 4,4-ethylenedioxypiperdine and using 1 ,2,4-trichIorobenzene as cosolvem 
with formamide at 200°C in the final cyclization. 

mp: 6>235°C; MS (FAB)* m/z calc'd for C,,H„NA"Br: 550.1389, found: 550.1374. 
IR (cm '): 3477, 3046, 2968, 1578, 1559, 1460, 1410, 1353, 1251. 1 1 13. 

4 1 Oa. 4.4-f 1 S.2S-dimethvlethanedioxv)piDeridine 

N-tertbutyioxycarbonylpiperidi-N-4-one (2.59g), (2S3S)-butanedioI (1 .464g), and a catalytic 
amount of p-toluenesulphonic acid were dissolved into benzene (25ml) within a flask fitted with a 
Dean-Staik trap and condenser, and refluxed I day. The reaction mixture was partitioned between 
aq NaHCOj and ether, and worked up as usual. Chromatographed {CH,CN/CH,CU)- This 
intermediate (3.78g) was dissolved into CHXI, (10ml) and treated with TFA (3ml). After 90m 
more TFA (0.5ml) was added, and after another 90min the reaction mixmre was concentrated, 
then conc'd from CHCI,. then from toluene. The intermediate, 6-aceiyl.3.chloropyrida2ine 
(2.03g), and diisopropylethylamine (9.75ml) were dissolved into methanol (55ml) and heated at 
SS^'C for 2d. The reaction mixture was added to Et.O and IM pH7 aq potassium phosphate buffer 
and worked up as usual. Purified by column chromaiography (EtOAc/Hcxanes). 
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Example 41 1 

4-aminoo-(3>bromophenvl)-7-r 6-(4.4-fcis-I 7^ioxvcvclnpcnn'l)piperidinvh-7. 
PYridazmvnDvridof2.3.d1pvrimidine 
Prepared by the method of Example 410 (A-3I2378), substituting cis-1,2- 
dihydroxycyclopeniane for (2S,3S)-butanediol. 
mp: unmelted at 300*'C; 

MS (FABr m/z calc'd for C„H2,N-0,"Br: 562.1389, found: 562.1382. 
IR (cm '): 3478, 3081, 2959, 1578, 1560, 1460, 1406. 1351, 1246, 1109. 

Example 412 

4-aminoo-(3-bromonhenvn-7.<6-(4- acetvM-nxA,4.8-diazaspirQr4.51decan-8-vi)-^- 
Pvridazinv npvridor2,3-HlDvrimidine 
4.AcetyM-oxa-4,8-dia2aspiro(4.5]decane (341mg) was dissolved into CH^Cl^ (0.5ml) and 
treated with TFA (1ml). After 20m the reaction mixture was concentrated. The intermediate, 
potassium carbonate (552mg), and 4-amino-5-(3-bromopheny]).7.(6.chioropyridaz-3- 
yl)pyrido[2,3-d]pyriniidine (l65mgX prepared in Example 367. were suspended in DMSO (2ml) 
and heated 6h at 120^C. The reaction mixture was partitioned between brine and CHjClj and 
worked up as usual. Purification by chromatography (CH,OH/ CHjCN/CH^CK) provided the title 
compound-. 

mp: dec 260°C (sweats and turns deep brown 220«C); MS (FABy ra/z calc'd for C^H^^Nfi^'^Br: 
563.1342, found: 563.1329. 

IR(cm-'): 3487, 3308. 1626. 1578. 1553. 1461, 1416, 1353. 1254, 1073. 
4I2a. 

N-tenbutyloxycarbonyl-4-oxopiperidine (996mg) and 2-arainoethanol (320ml) were 
dissolved into eihanol (5mi). After 4h, the reaction mixture was concentrated, and the residue 
dissolved into CHXl, (8ml) and pyridine (2ml). Acetyl chloride (360ml) was added and die 
mixture was stirred overnight. More acetyl chloride (350ml) was added then and the same 
amount 2h later. At^cr 1 5m more, the reaction mixture was quenched with aq NaHCO., and 


-233- 


wo 00/23444 


PCT/US99/24901 


worked up as usual but with NaHCO, and NaCl in each aqueous wash. This imcmicadiatc w 
purified by chromatography (ElOAc/Hexanes). 

Example 4 n 

4>amino-5-(3-bromonhenvn-7.r6-(nR/^PV9 -j.bis(methovvn^.rt^ vn-L4-dinvA,«- 
a2aspiro[4.5]decan-8-vr).3-pvridayinvl)pvridQr2 1,d]pYrin,iw;n. 
Prepared following the procedure according to Example 412 (A-3 1 4908). substituting 
(2R,3R)-2,3-bis(methoxymethyl)-l,4-dioxa-8-a2aspiro[4.5]decane for 412a. 
mp: 6 >130«C; MS (FABr m/z calc'd for C,,H3,NA"Br 608.1615, found: 608.1614. 
IR (cm*'): 3486, 3304. 2928, 1578, 1554, 1461, 1407, 1352, 1235, 1 106. 


Example 414 

4-amino-5-(3-bromonhenvlV7-r6-r4.4-rck-l, 4-dioxv-nvncvrlopentvnnineridinylVt. 
pyridazinvl)pvridof2.3-d]pyrimiHinP 
Prepared following the procedure of ExampJe 412 (A-314908), substituting 4.4.(cis-3,4- 
dioxy-oxacyclopentane)piperidine for 4 1 2a. 

mp: 5 ' 280-C; MS (FAB)^ m/z calc'd for C,,H,,N,03"Br: 562.1202, found: 562.1209. 
IR(cm»); 3475.3293,3094, 1577, 1559, 1461, 1410, 1355. 1229, Mil. 


Example 41 S 

4-amino-5-(3-bromophenvlV7-(6-(3-methoxv. ].5-dtnxa.9-nv n spiror5.51uTidgr;,n-Q,Y|) -^- 

PVridazinvnpvridor2/^-d1pYrir,1^Hm,. 

Prepared following the procedure of Example 412 (A-3 14908). substituting 3-meihoxy- 
I,5-dioxa-9-a2aspiro[5.5)undecane for 412a. 

mp: 5 ' 2 75X\ MS (FAB)* m/zcalc d for C^II^^N^Oj^'Br: 564.1359, found: 564.1354. 
IR(cm-'): 3478.3293,3070, 1574, 1564, 1462, 1407, 1349, 1227. 1147, 1101. 

E.xample 4 1 6 

4-amino-5-(3-bromoDhenv]V7-(^-M ^-^i^v^-^- hvdroxvmethvi-Q-a2asDirof5.5) tinder«n.Q, 
yI)-3-PYridazinvnpvridQl2.-} -dlDvrimiHini> 
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Prepared following the procedure of Example 412, substituting I,5-dioxa-3- 
hydroxymethyl-9-azaspiro[5.5]undecane for 4 1 2a, and adding butanol during the work-up. 
mp: unmelted at 300^C (sweats/shrivels >270*'C); MS (ESI)' m/z: 564/566. 
IR(cm-'): 3475,3302. 1578. 1554, 1462, 1409, 1354. 1237. 1146, 1 100. 

Example 417 

4-atninoo-(3-hromophcnvIW>(6-n.7.] 44rioxa-t l-.i7adispiror4.2.5.2bentadecan-ll-vl)- 

3-pvrida2in vhpvridQf 2^ l^d1pvrimidine 
Prepared following the procedure of Example 412 (A-314908), substituting 1,7,14-trioxa- 
1 l-azadispiro[4.2.5-2Jpentadecane for 4 12a. 
mp: unmelted at 300°C; MS (ESI)' m/z: 590/592. 

IR(cm-'): 3476, 3295, 3087. 2968, 1577, 1562, 1465, 1419. 1356, 1149, 1099. 

Example 418 

4-amino-5-r4-tetrahvdropYranvlV7-(4.4-ethvlenedioxvoinerdinvnp vridQr2J-d1pvrimidi^ 

Prepared following the procedure according to Example 327, substituting 1 ,l-dicyano-3- 
(4-tetrahydropyranyl)ethene from Example 292 for 3-bromobenzaldehyde, and 6-acetyl-3- 
chloropyridazine for 5-acetyl-2-chioropyridine at room temperature rather than reflux, 
mp: unmelted at SOO'^C; MS (FABY m/z calc'd for C,3H,,N;03: 450.2254, found: 450.2266. 
IR(cm-'): 3544,3304,2938, 1579, 1557, 1468, 1415, 1355, 1240, 1104. 

Example 419 

4,'amiiio»5-(3-bromophenvn-7>f6-C4 >morpholinvliminopineridinvl V3-nvridv])pvridof2.3- 

dlpvrimidine 

Prepared as described for Example 359; substituting 4-aminomorpholine for 
ethoxylamine hydrochloride. 
MS (DCL'NHO m/2 559 (M+H)^ 
IR(cm'): 1643. 1602, 1557. 


Example 420 
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4-amino- 5-(3-bromophenvi)-7-r6-f4-{N-methvlnipera2invhiminopiDeridinvn-3. 
pvridYl)pvridof2.3-dlDvrimidiqe 
Prepared as described for Example 4 1 9 except substituting 1 -amino- 4.N- 
methylpiperazine for 1 -aminomorpholine. 
iVIS (DCI) m/e 572 (MUr: 
IR 1647. 1602, 1559. 

Example 421 

4-aminoo-(3-bromoDhenvn-7-r 6-(4-(1.2.4.tTia2ol-l-vn!minopiDcridinvl y^. 
p\TidvnDvridof2.-^-d] pvrimidine 

Prepared as described for Example 419 except substituting 4-amino- 1 ,2,4.iriazoIe 
for I -aminomorpholine 
MS (DCI) m/e 541 (M-^H'^ 
IR 1602, 1580. 

Example 422 

4-amino-S-(3-indolvlV7-f6-morpholinvl.3-nvridvnp Yridor2.3-d1pvrimidiTig 
The title compound was prepared following the procedure of Example 396 except 

substituting 3-indolylcarboxaldehyde for 2,5-dichlorobenzaIdehydc, 

MS (DCI), m/z 424. 

H' NMR(DMSO-d,)d, 11.81 (s, 1H).9.05 (d, lH),8.5(s. lH),8.45(dd, IH). 7.84(s, 
2H). 7.55 (d, IH), 7.40 (d. IH), 7.25 (t, IH), 7.10 (t, IH), 6.58 (d, IH), 3.72 (m, 4H), 3.6 
(m, 4H), 

Example 423 

4-aminoo-f5-indolvn-7-(6-mQrp holinvl-3-pvridvnpvridof2J-dlpYrimidine 
The title compound was prepared following the procedure of Example 422 except 
substituting 5-indolylcarboxaldehyde for 3Mndolylcarboxaldehyde, which was prepared 
according to the procedure of Mover ei. al. Journal of Organic Chemistry, 5i. 5106-51 10, 
1986. 
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MS(DCn. m/z452. 

IR(mic. cm*') 3448. 1557, 1503, 1234.943. 

Example 424 

4-amino-5-n-bromoDhenvn-7-(6-(4-elhvlniperH iinvlcarfaQxvlateV3-nvriHvnDvridor21- 

dlpvrimidine 

Prepared following the procedures of Example 327 except substituting ethyl 4- 
piperidineciirboxylate for 4,4-ethIenedioxypiperidine. 
MS(DCI)nv*e533(M+H*'; 
IR(mic.xm'' 1604, 1592, 1560 

Example 425 

4-aminoo-f3>bromoDhenvn-7-r2-phe nvlmethvl-3f2HVpvridazinone-6-vnDvridor2,3- 

dlpYrimidjne 

step a 3-acetvl-6'hvdroxvpvridazine 

A solution of 3-acetyI-6-chIoropyridazine (prepared in Example 246 step b)(6.0 g, 
38,4 mmol) and aq. 3N HCl (70 mmol) in THF (100 mL) was heated at 60°C for 4 h. 
cooled to ambient temperature, concentrated and chromatographed on sihca gel (30% 
EtOAc-hexane) to obtain the desired compound (3.3 g, 62%). 'H NMR (CDCIj, 300 
MHz) 6 12.42 (broad s, IH). 7.98 (d, J=9.0 Hz, IH), 7.02 (d, J-9.0 Hz, IH), 2.58 (s, 3H); 
MSm/'z(DCI) 139(M+H)*. 

step b 6-acetvl-2-ohenvlmethv!-3(2HV nvrida7inone 

A .solution of 3-acetyl-6-hydroxypyridazine (2.9 g, 21 .0 mmol). benzyl bromide 
(2.8 mL, 23.0 mmol) and KOH ( 1 .3 g, 23.0 mmol) in DMF (45 mL) was stirred at ambiem 
temperature for 15 h. The mixture was diluted with EtOAc and washed twice with water. 
Aqueous layer was extracted with EtOAc and combined organic fractions concentrated 
and chromatographed ( 1 0-25%EtOAc.hexane) to obtain of the desired 6-acetyl-2. 
pheriyImethyl-3(2H)-pyridazinone (3.6 g. 75%) as an oil. 'H NMR (CDC1». 300 
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MHz) 6 7.80 )d, J=9.2 Hz, 1 1 1), 7.48-7.27 (m, 5H), 6.90 (d, i«9.2 Hz. I H). 5.38 (s. 2H). 
2.51 (s. 3H); MS m/z (DCI) 229 (M+H)-. 

The title compound was prepared as described in Example 327 except substituting 
6-acelyI-2-phenylmethyI-3(2H)-pyrida2inone for 3-acctyl-(4,4- 
ethy!enedioxypiperidinyl)pyridine 
MS (DCI) m/e 485 (M+H^*; 
lR164a 1618, 1560. 

Example 426 

4-amino-5-(3-bromoDhenvn-7-rrW4-rmnrnhr>|mv lcarboxamide^piDeridinvl).1. 
Pvridvnpvridnp.^ 1-H] pvrimidine 
The title compound was prepared following the procedure of Example 424 except 
substituting 3-acetyl-6-(4-N-morpholinylcarboxamide)piperidinyl)pyridine for ethyi-4- 
piperidinccarboxylate derivative. 
MS (ESI+), m/z 575 (M+H)^ 
IR (MIC); cm \ 3486, 1557, 1211, 933. 

3-acetyl-6-(4-N-morpholinyIcarboxamide)piperidinyl)pyridine: 

2-chIoro-5-acetylpyridine (6g) and ethyl isonipecotate (6. 1 g) was reifuxed in 
eihanol. The volatiles were evaporated to leave 2-(r-ethyl isonipecoticate)-4- 
acelylpyridine. This material was treated with aqueous lithium hydroxide, followed by 
acidification and filtration. The resulting acid (1.5 g) was treated with morpholine (2.4 g), 
hydroxybenzotriazole (1.3g) and l-(3-DimethylaminopropyI>3-carbodiimide. to afford the 
desired compound . 
MS (DCI) m/z, 3 18 (M+H)\ 


Example 427 

4>aminQ-5-(3-bromophenvlV7-r6-f4^N. morphQlinvlaminocarhoxamide)piperidinvn-l 

Pvridvnpvrid or2.3-dlpvrinriidinp 
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Prepared following the procedure of Example 426 except substituting 4- 
aminomorpholinc for morpholine. 
MS (ESI) m/2 589 (M+H)*; 
IR (cm') 3490, 1557. 1351, III!. 


Example 428 

4-amino-5-(3-bromophenvn-7-f6-r4-fN.M-dimeth vtaminQcarhoxamidc)nineridinYlVl- 

pvridvnpvridn[7,l-d ]pvrimidine 
Prepared followiag the procedure of Example 426 except substituting 
dimethylamine for morpholine. 

MS (ESI) mz 532 (M+H)'; 

H' NMR (300 MHz; DMSO-d,. 6 9.05 (d,IH), 8.52 (s, 1 H), 8.44 (dd, 1 H), 7.85 (s. 2H). 
7.78 (dt, I M), 7.55 (s, IH), 6.99(d, IH), 4.49 (d, 2H). 3.09 (s, 2H), 3.00 (m, 3H), 2.80(s. 
3H), 1.7 (m, 2H), 1.54 (m,2H). 

Example 429 

4-amino-5-(3"bromophenvlV7.Y644-nsi- methvl-N-methoxvethvlcarhoxamidelninertdinvl)^ 

3-pvridvhpvr idof2.3^]p ^'riTniHm^ 
Prepared following the procedure of Example 426 except substituting N-methyl-N- 
methoxycthylamine for morpholine.. 
MS (ES1+) m/z 576, (M+H)*; 
IR (mic, cm') 3489, 1555, 1118, 936. 

Example 430 

4-amino-5-(4-quinolvlV7-r6.mon^holinvU-.-pynr ivi)Dvridof2.3-d1pvrimid!ne 
Prepared following the procedure of 392. substituting 4-quinolinccarboxaldchyde 

for 2,3-dichlorobenzaldehyde. 

MS (ESI+). m/z 436 (M+H)^ 

IR(mic..cm ') 3488, 1580. 1557. 1227, 936. 
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Example 411 

4-amino-5-0-bromODhenvl)-7.(6-r4 .m-methoxvcThvlcarboxamide)DiDcndinvn>% 

PvndvnDvridQf2.3-dlDvrimidine 
Prepared following ihe procedure of Example 426, except substituting N- 
methoxyethylamine for morpholine... 
MS (ES[+) M/z 564, (M+H)'; 
IR(cm ')33!0, 1560, 1210,954. 

Example 432 

4-amino-5-r3-hromonhenvlV7.(^6-(4-hvdroxvmeth vlpiperidinvn-3-pvridvnpvrido p, l. 

dipvrimidine 

Prepared as described for Example 370 except substituting 4- 
hydroxypiperidnepiperidine for 4-methoxypiperidine, which was prepared as follows: 
ethyl isonipecotate (IOg)was treated with lithium aluminum hydride (2.53g) in 
tetrahydroftiran for 36 hours. 
MS. (ESI+) m/z 491 (M+H)'. 

Example 433 

4>amino-5~f2.bromophenvlV7 -f6^1.4-dioxa-8-azasDirof4.5ldecan-8-vl^.3- 
DVridvnDvridQf2.1- dlpvriiT>idine 

Prepared as described for Example 370 except substituting 1 ,4-dioxa-8- 
azaspiro[4.5]decane for 4-methoxypiperidine and substituting the dicyanostyrene derived 
from 2-bromobenzaldehyde instead of the 3-bromodcrivative. 

'H NMR (300 MHz. d^-DMSO) 6 9.05 (d, I H), 8.53 (s. I H), 8.44 (dd I H), 7.9 1 (d, I H), 
7.83 (s. IH), 7.66 (d, 2H), 7.56 (m, IH), 7.04 (d, IH), 3.93 (s,3H), 3.77 (m, 4H). 1.67 (m, 

4H); 

MS (ESI) m/z 519/521 (M>H, "Br/"'Br). 

Example 434 


-240- 


wo 00/23444 


PCT/US99/2490I 


4-amino-5-f2-bromoDhenvlV7-r6-r4-hvdrox vniDcridinvn-3-nvridvllpvridnp ^- 

dlpvrimidine 

Prepared as described for Example 433 except substituting 4-hydroxypiperidine tor 
4,4-eihylenedioxypiperidine. [R (KBr pellet) v„„ 3485, 3298. 3198, 2938, 2848, 1600, 
1574. 1557. 1357, 1225, 1024, 766 cm '; 
MS (ESI) m/z 477/479 (M>H, ''Br/*'Br). 

Example 435 

4-aniino-5-(3-bromophenvn«7-r6-r4.N-acetvipi Dera2invn-3-pvridvhDVTidQf2.3- 

dlpvrimidine 

Prepared as described for Example 370 except substituting 1 -aceiylpiperazine for 
4-methoxypiperidine. 

•H NMR (300 MHz, d,-DMSO) 5 9.09 (d, IH), 8.53 (s. IH), 8.48 (dd, IH), 7.86 (s, IH), 
7.85 (s, IH), 7.78 (dt, IH), 7.54 (m, 2H). 7.00 (d, IH), 3.63-3.73 (m, 4H), 3.55-3.59 (m, 

4H), 2.06 (S.3H); 

MS (ESI) m/2 504/506 (M +H, "Br/*'Br). 

Example 436 

4-3mipo-5-(3-bromophenvl)-7-^6-r4-cvanopipcridinvlV^. p vridvl^nvridnr2.3-d1pvrimidine 

Prepared as described for Example 370 except substituting 4-cyanopiperidine for 
4-methoxypiperidine, which was prepared as follows: isonipecotamide was heated in 
POCl, at reflux for 2 hours and then was cooled to rt. Most of the POCl, was removed in 
vacuo, and the remaining syrup was carefully quenched with ice. The melted aqueous 
solution was extracted with CH,Cl.v and the combined organic extracts were dried over 
NajSO^ Removal of the solvent in vacuo afforded 4-cyanopiperidine as a grey-white semi- 
solid. 

'H NMR (300 MHz, d,-DMSO) 5 9.07 (d, IH), 8.53 {s, IH), 8.45 (dd, 1 H), 7.85 (m, 2H), 
7.76-7.80 (m. IH), 7.52 (m, 2H), 7.02 (d. IH), 3.95-4.02 (m, 2H), 3.46-3.55 (m, 2H), 3,17 
(m, IH), 1.94-1.99 (m. 2H), 1 .74-1.80 (m, 2H); 
MS (ESI) m/z 486/488 (M'+H, ''Br/*'Br). 
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Example 437 

4-amino-5-(3-bromophenvlV7-(6-(4.N.(4>fluorophenvnp ip era2invl)0-Dvridvl>Dvridor2.3. 

dlpyrimidine 

Prepared as described for Example 370 except substituting l-(4- 
fluorophenyOpiperazine for 4-methoxypiperidine. 

•HNMR(300MH2,d,-DMSO)6 9.10(d, IH), 8.53 (s, I H), 8.48 (dd. IH), 7.85 (m. 2H), 
7.78 (dt, IH), 7.55 (m, 2H), 7.00-7. 11 (m, 5H), 3.8 J (m, 4H), 3.21 (m, 4H): 
MS (ESI) m/z 556/558 (M*+H, ''Br/"'Br). 

Example 438 

4>amino-5-(4-f1uoroDhenviV7-f6 -mornhQlinvl-3>pvridvnpvridQr2.1.d]pYrim»Hinn 
Prepared as described for Example 370 except substituting morpholine for 4- 
methoxypiperidine and substituting the dicyanostyrene derived from 4-fluorobenzaldehyde 
instead of the 3-bromoderivative. 

•H NMR (300 MHz, d,-DMSO) 5 9.08 (d, IH), 8.53 (s, IH), 8.47 (dd, IH), 7.83 (s. IH), 
7.65 (m, 2H), 7.44 (m, 2H), 6.99 (d, IH), 3.59-3.73 (m, 8H); 
MS (ESI) m/z403{M*+H). 

Example 440 

4-amino-5-a-bromophenvn-7-r 4-morDhoiinvlbenzenesulfonamide)pvrid9f^ ,'i. 

dlpyrimidine 

Step a 3-acetvl-6- morpholinvlbenzenesulDhonamide 

A solution of 4-acetylbenzenesuJfonyl chloride in CHXU at -78* is treated with 2 
equivalents of morpholine. The mixture is stirred at -78" for I hour and then wanned to rt 
and stirred for 2 additional hours. After this lime, the mixture is diluted with HtOAc and 
is wnshed with water and brine. The solution is dried (N^a,SO,) and concentrated in vacuo 
to afford the desired 3-acetyl-6-morpholinylbenzenesulphonamide. 
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Step b 2>aminQ-3-cvano-4-ri-hromonhenvi)-6-r6- 
morpholinvlhen2cnesulphonamide)Dvridine 

3-aceiyI-6-morpholinylbenzcnesulphonamide is then cyciized as described in 
example 244, using dicyanostyrcnc derived from 3-bromoben2aJdehyde, to the desired 2- 
amino-3-cyano.4-(3.bromophenyl)-6-( 6-morphoiinylben2enesiilphonamide)pyridine 

The material prepared in step b is converted to the title compound by cyclization 
with irisformamide using conditions described in Example 370. 
. 'H NMR (300 MHz, a6-DMS0) 6 8.62 (s, IH), 8.60 (d, 2H), 8.05 (s, IH), 7.89-7.92 (m, 
3H), 7.81 (dt, IH), 7.53-7.63 (m, 2H), 3.65 (m, 4H), 2.94 (m.4H); 
MS (ESI) m/z 526/528 (IVr+H, "Br/"'Br). 

Example 441 

4>aminQ-5~(3-bromoDhenvn- 7-(4-N.L4^ioxa-8>azaspirnf4.51decan-«- 
viben2enesu[f onamide^nvridof2.3-dlDvrimidine 
Prepared as described for Example 440 except substituting l,4-dioxa-8- 
a2aspiro[4.51decane for morpholine in step a. 

NMR (300 MHz, d,-DMSO) 5 8.62 (s, IH), 8.58 (d, 2H). 8.05 (s, IH), 7.91-7.93 (m, 
3H), 7.80 (dt, 1 H), 7.53-7,63 (m, 2H), 3.80 (s, 4H), 3,06 (m. 4H), 1 .69 (m, 4H); 
MS (ESI) m/z 582/584 (MVH, ''Br/^'Br). 

Example 442 

4-amino-5-(3-bromoDhenvl>-7.M-N-cv cloDronvlheTi7enesulfonamidi>)DvridQr2.3. 

diDvrimiding 

Prepared as described for Example 440 except substituting n-cyclopropylamiiie for 
morpholine in step a. 

IR(KBr pellet) 3478. 3301,3059,2847.2761,2664, 1730, 1696, 1642. 1579, 1567, 
1486. 1349. 1327, 1 156, 1094, 887, 844, 828, 798 cm 
MS (ESI) 496/498 (M^H, "Br/*'Br). 

hxample 443 
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4-«mino-5-(3-brum()nhenvl)-7-(4-DiDeridin e beri2cncsulfonqmide^nvridnrr3>dlnvrimiHin 

Prepared as described for Example 440 except substituting piperidine for 
morpholine in step a 

•HNMR(300MHz.d,-DMSO)5 8.61 (s. IH), 8.57 (d,2H), 8.02 (s, IH). 7.88-7.90 (m, 
3HX7.80 (dt, IH). 7.53-7.62 (m. 2H).2.95 (m,4H), l.56(m, 4H), 1.38(m,2H); 
MS (ESI) 524/526 (M>H, ''Br/*'Br). 

Example 444 

4-amino-5-f3-bmmophenvlV7-(4-(4-cvanonipenHinf» i benzenesulfonamide^Dvrido [7, l, 

dlpvrimidine 

Prepared as described for Example 440 except substituting 4-cyanopiperidine 
(prepared in Ex. 436) for morpholine in step a. 

•H NMR (300 MHz, d,-DMSO) 8 8.62 (s, IH), 8.60 (d, 2H), 8.05 (s, IH), 7.93 (s, IH), 
7.90 (m, 2H), 7.81 (dt, 1 H), 7.53-7.63 (m, 2H), 3.24 (m, 2H). 2.94 (m. IH), 2.80 (m. 2H), 
1.95 (m,2H), 1.77 (m, 2H); 
MS (ESI) 549/551 (M'+H, -^Br/^'Br). 

Example 445 

4-amino-5-(3-bromophenvn-7-(4-N-cvcl oDropvlmethv|bcnzene5Ciilfnnamide^nvridnf9 1. 

dlpvrimidine 

Prepared as described for Example 440 except substituting 
cyclopropylmethylamine for morpholine in step a. 

'H NMR (300 MHz, d,-DMSO) 6 8.61 (s. IH), 8.52 (d, 2H), 8.01 (d, 1 H), 7.96 (d, 2H). 
7.79-7.90 (m, 3H), 7.56 (m, 2H), 2 J3 (m. 2H), 0.81 (m, IH). 0.34 (m, 2H), 0.09 (m, 2H); 
MS (ESI) ra/2 510/5 12 (M'+H, ' W'Br). 

Example 446 

4-amino-5-(3-bromophenvn-7-r4.N,N.di m ethvlaminohgnzenesulfQnamide)Dvridof2->- 

dlpvrimidine 
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Prepared as described for Example 440 except substituting dimeihylamine for 
morpholine in step a. 

'H NMR (300 MHz. d.-DMSO) 6 8.62 (s. iH). 8.59 (d, 2H). 8.04 (s, IH), 7.90-7.93 (m, 
3H), 7.81 (dt, IH), 7.53-7.63 (m, 2H), 2.67 (s, 611); 
MS (ESI) m/'z 484/486 (M>H, "Br/"'Br). 

Example 447 
4-amino-5-(3-bromoDhenvn-7-(^4-N-(SV2- 
hvdroxvmethvlpvTTolidineb enzenesulfonamidelpvridofa.j-dlnvrimidjf^e 
Prepared as described for Example 440 except substituting (S-(+)-2- 
hydroxymethylpyrrolidine for morpholine in step a. 

'H NMR (300 MHz. d,-DMSO) 6 8.61 (s, IH), 8.56 (d, 2H), 8.03 {s, IH), 7.99 (d, 2H), 
7.90 (m, IH), 7.81 (dt, IH), 7.53-7.62 (m, 2H), 4.87 (t, IH), 3.57 (m, 2H), 3.12 (m. 2H), 
1.79 (m, 2H), 1.44 (m,2H); 
MS (ESI) m/z 540/542 (M^fl. "'Br/'^Br). 

Example 448 

4-amino-5-f3-bromoDhenvn-7-M-(4-hvdroxvpiperid ine)ben7enesulfonamide)pvridof2.3- 

d]pyrimidine 

Prepared as described for Example 440 except substituting 4-hydroxypiperidine for 
morpholine in step a. 

'H NMR (d,-DMSO) 6 8.62 (s, IH), 8.59 (d, 2H), 8.04 (s, IH), 7.90-7.94 (m, 3H), 7.81 
(dt, IH), 7.52-7.63 (m,2HX 4.86 (m, IH). 3.06(m,4H), 1.91 (m,2H), 1.69 (m,2H); 
MS (ESI )m/z 540/542 (M'+H, ''Br/^'Br). 

Example 449 
4-amino-5-f3-bromophenvl)-7-mcis-3.5- 
dimethvlmorpholinvnbe n2enesuifonamide)Dvridor2,3-d|pvrimidine 
Prepared as described for Example 440 except substituting cis-2.6- 
dimethylmorpholine for morpholine in step a. 
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'H NMR (300 MHz, d.-DMSO) 6 8.62 (s, IH), 8.59 (d, 2H), 8.04 (s, IH), 7.90 (m. 3 H), 
7.80 (dt. IH), 7.52-7.61 (m, 2H), 3.53-3.66 (m, 4H), 1.89 (m, 2H). 1.05 (d. 6H); 
MS (ESI) m./z 554/556 (M'+H, ''Br/*'Br). 

Example 450 

4-airiino-5-n-bromoDhenvn- 7-(3-fluoro-4-thiomorDholinvlDhenvl')pvndor2J- 

dlovrimidine 

Prepared as described for Example 370 using steps a and b except substituting 3- 
fluoro-4-thiomorpholinyIacetophenone for 5-acety-2-chloropyridine in step a which was 
prepared as follows 3',4'-difluoroacetophenone and thiomorpholine are stirred in DMSO 
at 100° for 12 hours. The mixture is cooled and quenched with water. The resulting beige 
solid. 3*-f]uoro-4'thiomorphoiino-acetophenone. was collected by fiiiraiion and washed 
with water. 

'H NMR (300 MHz, d,-DMSO) 6 8.55 (s, IH), 8.11 (m, IH), 7.91 (s, IH), 7.86 (m,lH), 
7.78 (dt, IH). 7.55 (m, 2HX 7.19 (t, IH). 3,41 (m, 4H), 2.77 (m, 4H); 
MS (ESI) m/z 496/498 (M+H, '*Br/*'Br). 

5?;ample4?l 

4-amino-5-(4-fluorophenvO-7-r6-rthiomorpholinvlV3-nvri dvnDvridQr2,3-dlDvrimidine 
Prepared as described in Example 370 except substituting thiomorpholine for 4- 
methoxypiperidinc component and dicyanostyrene derived from 4-fluorobcn2aIdehydc tor 
the 3-bromo derivative. 

•H NMR (300 MHz, d,.DMSO) 6 9.06 (d, 1 H), 8.52 (s, 1 H), 8.44 (dd, I H), 7.82 (s, I H), 
7.64 (m, 2H), 7.44 (m, 2H), 7.01 (d, 1 H). 4.03 (m, 4H), 2.65 (m, 4H); 
MS(ESI)m/z4l9(M'+H). 

Example 452 

4-amino-5-r4-nuoroDhenvn-7-r6-f 4.4-dioxothiQmorDholinvn-3-DvridvnpvridQp.3- 

dlpyrimtdine 
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Prepared by substituting Example 45 1 for Example 33 i as described in Example 

332. 

'HNMR(300MH2,d,-DMSO) 59.10(d, IH), 8.53 (s. 1H).8.51 (dd J H). 7.85 (s, IH), 
7.65 (m. 2H), 7.44 (m. 2H), 7. 1 8 (d J H), 4. 1 8 (m, 4H), 3. 1 8 (m, 4H); 
MS(ESI)m/z45l (M^+H). 

Example 453 

4-methoxv-5-n>bromophenv{ V7-(6>mQrphoiinvI-3-pvridvnpvridof2.3-dbvnmidine 
Step a 4-hvdro.xv-S -(3-bromophenvlV7-r6-morpholinvl-3-DvridvnDvridnf2.1- 

dlpvrimidine 

Example 134 was dissloved in 10:1 acetic acid : water. The mixture was heated to 
reflux for I day and cooled. The desired product was collected by filtration. 

The 4-hydroxyo-(3-bromophenyl>7-(6-morpholinyl-3-pyridyl)pyrido[2J- 
d]pyrimidine was treated with K2CO3 (5 eq) and 18-crown-6 (7 eq) in DMF at rt. After 1 
hour, methyl iodide (30 eq) added, and the reaction continued to stir at rt. After 3 hours, 
the reaction was quenched with water, and the resulting solid was collected by filtration 
and purified by chromatography to afford the the title compound. 
'HNMR(300 MH2.d,-DMSO)6 9.07(d, IH), 8.60(s. IH), 8.45(dd, IH), 7.83 (s, IH), 
7.60 (m, 2H), 7.39 (m, 2H), 6.98 (d, IH), 3.61-3.73 (m, 8H), 3.38 (s, 3H); 
MS (ESI) m/z 478/480 (M'+H. "'Br/^'Br). 

Example 454 

4-amino-5-f3-bromophenvn-7-f4-f4-di oxa-8-azaspiTOr4.51decan-8- 
vlcarboxamide)Dhenvl>pvridof2.3-d1pvrimidine 
step a 4-acetvlbenzQvlchlnride 

4-Acetylbenzoic acid is stirred with thionyl chloride at reflux for 90 min. The 
solution is cooled to roomtemperature, and the thionyl chloride is removed under reduced 
pressure. Residual S0C1> is removed by evaporation with CH2CI2. and the remaining 
yellow residue is used without furthur purification. 
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Step b 4>r4\4'-elhvienedioxvpipcridnvl)acetnp^^pnnfiP 

4-acetyIbenzoylchloride prepared in step a is dissolved in CHXi, and treated with 
3 eq. of 4.4-ethylenedioxypiperidine. The reaction mixture is stirred overnight at rt and is 
then washed with water and brine. The solution is dried (Na,SO,) and concentrated in 
vacuo to afford the desired amide. 

Stepc 

Example 454 was prepared as described forsteps a and b of Example 370 , 
substituting the 4-(4',4'-ethylenedioxypiperidnyl)acetophenone prepared above for the 5- 
acetly-2-chloropyridine in step a. Substituting the 4-(4',4*- 
ethylenedioxypipcridnyl)acetophenone prepared in step b for the 5 acetyl . 
'H NMR (300 MHz,d,-DMSO) 6 8.59 (s, IH), 8.39 (d, 211), 7.97 (s, IH). 7.89 (m, IH), 
7.80 (dt, IH), 7.52-7,60 (m, 4H), 3.92 (s, 4H), 3.70 (m, 2hl), 3.40 (m, 2H), 1.68 (m, 4H); 
MS (ESI) m/'z 548/548 (M>H, ''Br/*'Br). 

Example 455 

4-amino-^f3■bromophenYl)-7-(4-(N-cvclonmnvlcarbnxamid^^ p henvnpvridor2■3. 

d1pvrimid(ne 

Prepared as described for Example 454 except substituting cyclopropyi amine for 
4,4-ediylenedioxypiperidine. 

'H NMR (300 MHz, d,-DMSO) 6 8.60-8.62 (m, 2H), 8.42 (d, 2H), 7.99 (d, IH), 7.98 (d, 
1 H), 7.52-7.62 (m, 2H). 2.89 (m, IH), 0.67-0.75 (m, 2H), 0.58-0.63 (m, 2H); 
MS (ESI) m/z 460/462 (M*+H, '*Br/"Br). 

Example 456 

4-amino-5-f3-bromophenvn-7- (4-(morpholinvicarbQxamide)phcnvi)nvridor2.3» 

dlpvrimidine 

Prepared as described for Example 454 except substituting morpholinc for 4,4- 
ethylenedioxypiperidine. 
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'H NMR (300 MHz, d,-DMS0)6 8.74 (s. III), 8.41 (d, 2H). 7.98 (s. IH), 7.89 (m, IH), 
7,80 (di. ] h). 7.52-7.61 (m, 4H), 3.52-3.71 (m, 8H); 
MS (ESI) m/z 490/492 (M*+H. "Br/*'Br). 

Example 457 

4-aminc>-^f3-bromophenvl>-7-(6-N-cvclopropvlami noO.Dvridvhnvridor2J-dlpvrim 

Prepared as described for Example 370 except substimiing cyclopropyl amine for 
4-hydroxypiperidine. 

'H NMR (300 MHz, d,-DMSO) 5 8.99 (d, 1 H), 8.52 (s, I H), 8.40 (dd, 1 H), 7.83 (m, 1 H), 
7.76-.780 (m, 2H), 7.51-7.58 (m, 2H), 7.40 (d, IH), 6.73 (d, IH), 2.62 (m. IH), 0.76 (m, 
2H), 0.48 (m. 2H); 

MS (ESI ) m/z 433/435 (M'+H, ^^Br/^'Br). 

Example 458 

4>amino-5-(3-bromophenviy-7-(4.(4- hvdroxvpiDeridinvlcarboxamide^nhenvilpvridor2..1» 

djpyrimidine 

Prepared as described for Example 454 except substituting 4-hydroxypiperidine for 
4,4-ethylenedioxypiperidine. 

'H NMR (300 MHz, d,-DMSO) 6 8.59 (s, IH), 8.40 (d, 2 H). 8.25 (s, IH), 7,97 (s, IH), 
7.89 (t, IH), 7.79 (dt, IH). 7.56 (m, 3H), 5.06 (m, IH), 3.96 (m, 2H), 3.48 (m, 2H), 1.93 
(m,2H), l.64(m,2H); 
MS (ESI) m/z 504/506 (M>H, "Br/^'Br). 

Example 459 

4-amino-5- n-bromoDhenvl V74 6-( SVhvdroxvmethvlpvrrolLdinvl-3- 
Pvrida2invl)Dvridof2.3>dlDvrimidine 
Prepared as described for E.xample 367 except substituting (S)-(+)-2- 
hydroxymeihlypyrrolidine for ( 1 S,4S)-2-aza-5-oxa-bicyclo[2.2. 1 Jheptane 
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'H NMR (300 MHz. d,-DMSO) 6 8.58 (s, IH), 8.38 (d, IH). 8.26 (s. 1 H), 7.84 (m. IH), 
7.81 (dt. III). 7.57 (2 overlapping m, 2H), 7. 16 (br d. 1. H). 4.91 (t. 1 H). 3.63 (m. 2H). 3.44 
(m; 210,2.05 (m, 4H); 
MS (ESI) m/'z 478/480 (M'-J-H, ''Br/*'Br). 

Example 460 

4>aminO'5>(3-bromophenvlV7.r6 -(4-<2-ethoxve(hoxv)pipcridinvlV3-pvridv})Dvridor2.3- 

dlpvrimidine 

Prepared as described for Example 370 except substituting 4-(2- 
ethoxyeihoxy)piperidine for 4-methoxypiperidine. which was prepared as follows. 4- 
Hydroxypiperidine is treated with 1 eq. of Boc.O in CHXU and stirred at rt for 5 min. 
The solution is then washed with water and brine, dried over Na^SO,, and concentrated in 
vacuo. The protected species is then dissolved in DMF and treated with 7 eq, of NaH. 
The mixture is stirred for 5 min, then 2-ethoxy- 1 -chioroethane (2 eq) is added, and the 
reaction is stirred at rt overnight. After this time, it is quenched with water and extracted 
with 2: 1 ether- hexanes. The organic solution is dried (Na^SO*) and concenlraied in vacuo. 
The oil thus obtained is finally stirred in 4M HCl-dioxane for 30 minutes. The solvent 
was removed in vacuo, then the residue was basified with 50% aq. NaOH solution and 
extracted with ether. Drying (Na^SO^) of the extracts, followed by removal of the solvent 
in vacuo, afforded the desired 4-alkoxy-piperidine. 

'H NMR (300 MHz, d,-DMSO) 8 9.05 (d, IH), 8.52 (s, HI), 8.43 (dd, i H), 7.85 (m, 2H), 
7.78 (dt, 1 H). 7.53 (m, 2H). 6.99 (d, 1 H), 4.07 (m, 2H), 3.56 (m, 2H), 3.48 (m, 2H), 3.45 
(q, 2H), 3.29 (m, 2H), 3.27 (m, IH), 1.92 (m. 2H), 1.45 (m, 2H), 1.10 (t, 3H); 
MS (ESI) m/z 549/551 (M*+H, ''Br/^Br). 


Example 461 

4-amino-5-r3-bromoDhenvlV7><^6-hexfl hvdropvrimidine V3-pvridvnpvridof2.3 

dipvrimidine 
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Prepared as described for Example 370 except substituting hexahydropyrimidinc 
for 4-meihoxypiperidine. which was prepared according to Shustov. et al Tetrahedron 
1985.41.5719. 

'HNMR(300MHz. d,-DMSO) 6 9.23 (d, IH). 8.89(s. IH), 8.58(dd, 1H).8-21 (s, IH), 
7.95 (m. IH), 7.83 (m, IH). 7.61 (m, 2H), 7.29 (d, IH), 5.13 (m, IH), 3.9! (m, 2H), 3.69 
(m, 2H), 3.32 (m, 2H), 1.83 (m, 2H); MS (ESI) m/z 462/464 (M'+H, ''Br/^'Br). 

Example 462 

4-amino-5-f4.4-difluorocvclohxevlV7-(6-(1.4-dioxa-8-azasDirof4.51decan-8-vh-3> 

PvridvnpvridQf2.3'dlpvrimidine 
Prepared as described for Example 370 except substituting 4,4- 
difluorocyclohcxylcarboxaldehyde for 3-bromobenzaldehyde and 4.4- 
ethylenedioxypipcridine for for 4-methoxypiperidine. The 4,4- 

difluorocyclohexylcarboxaldehyde was prepared as follows: 4-Oxo-cyclohexanecarboxyiic 
acid ethyl ester was stirred with 10 eq of (diethylamino)suifur irifiuoride in benzene at rt 
for 24 hours. The mixture was diluted with ether and was quenched carefully with 
saturated NaHCO, solution. The organic solution was separated, washed with brine, and 
concentrated in vacuo to afford 4,4-difluoro-cycIohexanecarboxylic acid ethyl ester. This 
material was treated with 1 eq. of DIB AL-H in dry ether at -78** to afford, after workup, 
4.4-difluoro-cyclohcxanecarboxaIdehyde. 

'HNMR(300MHz, d,-DMSO) 6 9. 1 3 (d, HI), 8.79 (s, III), 8.44 (dd, IH), 8.06(s, IH), 
7.10 (d, IH). 3.94 (s, 4H), 3.82 (m, 4H), 1.70 (m, 4H); 
MS {ESI)m/z483 (M +H). 

Example 463 

4-aminQ-S-f3-bromophenvr)-7-{6-rR V2-ethQxvethoxvDvrTolidinvlV3>pvridvnDvridof2.3- 

dlpvrimidine 

Prepared as described for Example 370 except substituting (S???)-2- 
ethoxyethoxypyrrolidine for for 4-metho.\ypiperidine. (R)-2-elhoxycthoxypyrTolidinyl was 
prepared as follows: 
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(R)-(+)-3-Pyrrolidinol is treated with I cq. ot'BoCjO in CII,C1> and stirred at n for 
5 nnin. The solution is then washed with water and brine, dried over Na>SOa, and 
concentrated in vacuo. The protected species is then dissolved in DMF and treated with 7 
eq. of Nail. The mixture is siin^d for 5 min, then 2-ethoxy-I-chioroethane (2 eq) is 
added, and the reaction is stirred at rt overnight. After this time, it is quenched with water 
and extracted with 2:1 ether-hexanes. The organic solution is dried (Na,SO,) and 
concentrated in vacuo. The oil thus obtained is finally stirred in 4M HCl-dioxanc for 30 
minutes. The solvent was removed in vacuo, then the residue was basified with 50% aq. 
NaOH solution and extracted with ether. Drying (Na^SOJ of the extracts, followed by 
removal of the solvent in vacuo, afforded the 3-alkoxy-pyrroiidine derivative. 
'H\MR (300 MHz, d,-DMSO) 6 9.06 (d, 1H).8.52 (s, IH), 8.44(dd, IH). 7.84 (m, 2H), 
7.79 (dt, IH). 7.56(2 overlapping m, 2H), 6.62 (brd, IH). 4.24 (m, 1H),3.58 (m,4HX 
3.48 (m. 4H), 3.42 (q, 2H), 2.10 (m, 2H), 1,09 (t, 311); MS (ESI) m/z 535/537 (M'+H, 
''Br/*'Br). 

Example 464 

4-amino-5-(3-bromophenvlV7-r6-(cis-3.4-dihvdr oxvDvrQiidinvno.pvridvnpvridor2.3- 

dlpvrimidine 

Was prepared from Example 603 by treatment with 0. 1 eq. OsO^ and 1 .2 eq. NMO 
in 10% MeOH-CMjCU and the mixture was refluxcd for 1 3 hours and was then quenched 
with water and filtered. The solid thus obtained was purified by recrysiallizaiion to afford 
the title compound. 

'H NMR (300 MHz, d,-DMSO) 5 9.05 (d. 1 H), 8.52 (s, HI), 8.44 (dd, I H), 7.85-7.77 (m, 
3H), 7.58-7.5 (ra. 2H), 6.58 (d, IH), 5.0 (d. 2H), 4. 1 7 (m, 2H), 3.6 (m, 2H). 
MSm/'z480 (M+H)' 

Example 465 

4-aminoo-(3-bromoDhenvh-7-(6-fnaR, 6aSV2.oxo-tptrahvdro-3aH-fK3ldioxolQf4.S- 
clDvrroi-5-vn-3-p vridvnpvridnf2.3-d]Dvrimiding 


-252- 


wo 00/23444 


PCT/US99/2490I 


Example 464 was stirred with 5 eq. of carbonyl diimidazole and 12 eq. of 
imidazole in DMSO ai 100" for 12 hours. The solution was then cooled, quenched with 
water, and the resulting solid was collected by filtration and washed with water. 
Purification by chromatography afforded the title compound. 
5 'HNMR(300MHz,d,-DMSO)69.lO(d, lH),8.54(s, 1H),8.5! (dd, 1 H), 7.87 (m, 2H), 
7.78 (dt. 1 H), 7.54 (m, 2H), 6.91 (d, IH), 5.48 (m. 2H), 4. 1 8 (d, 2H), 3.48 (m, 2H); 
MS (ESI) m/z 505/507 (M>H, "^Br/^'Br). 


20 


30 


Example 466 

10 4>amino-5-r3-hrQmophenvn«7-(6-rcis-2.3-dihvdroxvDvrrolidinvlV3- 

Pvrida7invl)nvridor2.3-d1pvrimidine 
Prepared as described for Example 370 except substituting pyrroline for for 4- 
methoxypiperidine and subsequent oxidation of this material by the following procedure: 
25 treatment with O.l cq, OsO^ and 1 .2 eq. NMO in 10% MeOH-CH^CU containing a few 

15 drops of glacial acetic acid. The mixture was refluxcd for 

13 hours and was then quenched with water and filtered. The solid thus obtained was 
purified by rccrystallization to afford the title compound. 

NMR (300 MHz, d,-DMSO) 6 8.93 (s, 1 H), 8.47 (s, I H), 8.3 1 (d, 1 H), 7.92 (l. 1 H), 
7.83 (dt. IH), 7.59 (m, 2H), 7.20 (d, IH), 4.23 (m, 2H), 3.55 (m, 4H); 
20 MS (ESI) m/'z 480/482 (M'+H, '^r/^'Br). 

35 

E.xampte 467 

4-amino-5>f3-bromoDhenvlV7-r6-fS.R-2-hvd roxvmethvM-hvdroxvpvrrolidinvlV3- 

Dvrid yHpyrido [2.3 -dipvri midi ne 
^ 25 Prepared as described for Example 370 except substiniiing (S,R)-2- 

hydroxymethyl-4-hydroxypyrrolidine for 4-methoxypiperidine, which was prepared as 
follows: N-Boc-hydroxyproline was treated with BH,-SMc> (4 cq) in ether at 
^ roomtemperature. After 16 hours, the reaction was quenched with water and KXO, and 

was extracted with HtOAc. The combined extracts were dried and concentrated in vacuo 
30 to afford N-Boc-hydroxyprolinol. The Boc group was then removed (HCl-dioxane, rt). 
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'H NMR (300 MHz. d,-DMSO) S 9.05 (d, IH). 8.52 (s, IH), 8.42 (dd, IH). 7.82 (m, 2H). 
7.78 (dt, I H). 7.54 (ni. 2H), 6.66 (d. IH). 5.02 (d. Ill), 4.95 (t, IH), 4.47 (m, IH). 4.23 
(m, IH), 3.46.3.66 (m.4H), 2.16 (m. IH), 1.96 (m. IH); MS (ESI) m/z 493/495 (M'+H. 
"Br/»'Br). 

Example 468 

4-amino-5'(3-hromophenvl)-7.r6-(R-2-hvdroxvniethvl-4>pvrTolidinvl)-V 
PVridazin vl)DvndQf 2, ';-d}Dvrimidine 
Prepared as described for Example 367 except substituting R-2- 
hydroxymethy Ipyrrolidine for ( I S.4S)-2-aza.5-oxa-bicyclo[2.2. 1 Iheptane 
'H NMR (300 MHz, d,-DMSO) 6 8.58 (s, IH), 8.38 (d, IH), 8.26 (s, IH), 7.84 (m, IH), 
7.80 (dl. IH). 7.56(2 overlapping m. 2 H), 7.16 (d, 1H),4.89 (t, 1H),4.23 (br. I H), 3.62 
(m, 211), 3.45 (m, 2H), 2.05 (m, 4H); MS (ESI) m/z 478/480 (M*+H, ''Br/»'Br). 

Example 469 

4-amino-5-(3>bromophenvl V7-(6-f( 1 S.4S V2-oxa-5-azabicvd or2.2. 1 1heman.5-vl\-^- 

PYridvl)Dvridof2.3-dlDvrimidine 
Prepared as described for Example 370 except substituting (lS,4S).2K)xa-5- 
azabicyclo[2.2. 1 ]heptane for 4-methoxypiperidinc, which was prepared according to 
Portoghcse, ct ai J. Med. Chcm 1971, 14,288 

^H NMR (300 MHz, d^-DMSO) 5 9.05 (d. III). 8.52 (s, IH), 8.43 (dd, IH). 7.82 (m, 2H). 
7.78 (dt 1 H), 7.57 (m, 2H), 6.67 (m, IH), 5.01 (s, IH), 4.71 (s, III), 3.82 (dd, IH), 3.68 
(d. IH), 3.54 (dd, IH). 3.38 (d, IH), 1.93 (m. 2H); 
MS (ESI) nrvz 475/477 (M>H, 'WBt). 

Example 470 

4-amino-5-(3-bromoDhenvlV7-r6^ r2-imidizolidnne-I-vh-3-DvridvnnvridQl2 1- 

dlpvrimidine 

Prepared as described for Example 370 except substituting 1 ,2-ethanediamine for 
4-methoxypiperidine and the resulting crude product was stirred in DMSO with carbonyl 
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diimidazole (4.7 eq) and imidazole (9 eq) at 100* for 16 hours. Solution quenched with 
water, then the solvent was removed by lyophilization.. Chromatography of the residue 
afforded the title compound. 

IR CKBr pellet) v^, 3363,3201,3122,3049.2941. 1734. 1645. 1611, 1566. 1484. 1381. 
1 270, 1 1 62, 1 058, 808, 78 1 , 767 cm ' : 
MS (ESI) 462/464 (M^+H. ''Br/"'Br). 

Example 472 

4-amino-5-('1.1-dimethvl-3-butenvn~7-(6-morDholinvl-3-nvridvnDvridor2.3-dlDvnmidinc 

A mixture of 7.6 mmol of 2,2-dimethyi-4-pentenal (Aldrich Chemical Co.), 24.4 
mmol of 1 -morpholino-5-acetylpyridine. 7.6 mmol of malononitrilc. and 29 mmol of 
ammonium acetate in ethylene dichloride was heated at 120 °C in a sealed tube for 16 
hours. The reaction was cooled, poured into dichloromethane. and washed with water. 
The organic phase was dried over Na2S04, concentrated in vacuo, and purified by flash 
chromatography, eiuting with ethyl acetate/dichloromethane to give the inteimediate 
product pyridine. 

A mixture of i.7 mmol of this intermediate pyridine, and 45 mg of ammonium 
sulfate was heated in 10 mL of triethyl orthoformate at 140 *C in a sealed tube for one 
hour. After cooling, the reaction was poured into 40 mL of 2-M ammonia in ethanol with 
stirring. After 24 hours, 300 mL of hexane was added, and the solid collected by filtration 
to give the intermediate amidine. A mixture of 0.87 mmol of this intermediate amidine 
and 3 mmol of potassium t-butoxide in 10 raL of dioxane was heated at 1 35 *C in a sealed 
tube for 16 hours. After cooling, the reaction was poured into dichloromethane. washed 
with water, and dried over sodium sulfate. Tlie residue was purifed by flash 
chromatography, eiuting with mcthanol/dichloromeihane, to give the title compound as a 
yellow glass. 

CHN analysis calculated for C,,H,4NfiO(0.5 Methanol) C 66.48, H 6.94, N 20.67; found: 
C 66.18, H 6.83. N 20.65. 

MS (FAB) calc. for C^jH^.N^O: 391.2246; found: 391.2238. 
IR 3417. 3340, 2965.2853. 1603, 1584, 1563. 1533. 1241 cm '. 
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Example 473 . 

4-amino-5-r3-hromonhcnv h-7-(6.(2.4-dioxo-nH.3H^-Quina7oHn-:;-viVl- 
DVridvnnvrido[2.3-dlpvrimiding 
A solution of 4-aminoacetophenone and tricthylamine in toluene at -78 C was 
treated with phosgine, warmed to ambient temperature and concentrated under reduced 
pressure to give 4-isocyanateacetophenone. This product was reacted with ethyl 2- 
aminobenzoate in refluxing THF for 16 hours, cooled and treated with IM potassium tert- 
butoxide to give after silica gel purification 3-(4-acetyIphenyl)-2,4(lH,3H)- 
quinazolinedione. Using the procedure in Example 244c except substituting 2,4(iI-r,3H> 
quinazolinedione for N-methyl-5-aceiyiindoline gave the title compound. 
MS (APCl +) m/'z 537 (M+H)*; 

'H NMR (300 MHz, DMSO-d,) S 8-59 (s, IH), 8.35 (m. 211), 7.97 (s, IH), 7.91 (t, IH), 
7.78 (m, IH), 7.71 (dd, IH), 7.63 (m, IH), 7.55 (t, IH), 7.35-7.24 (m, 3H), 6.92 (d. iH), 
6.72 (dt, IH). 

p^^aippje 474 

4-amino-5-r3-bromoDhenvlV7-r6-carboxamide-3-Dvri da2invnDvridor2.3-d]nvrimidine 
Prepared as described in Example 475 except substituting ammonia for 
morpholine. 

MS (APCI +) m/z 422 (M+H)'; 

'H NMR (300 MHz, DMSO-d,) 6 8.87 (d, 1 H), 8.66 (s, I H), 8.62 (bs. 1 H), 8.44 (d, IH), 
8.42 (s, IH), 8.07 (bs, IH), 7.88 (m. IH), 7.83 (m, IH), 7.63 (m, I H), 7.58 (t, IH). 

Example 475 

4-amino-5-f3-bromo phenvlV7-r6-morphoiinvlcarboxamide-3-Dvrida2invnDvridor2.3- 

dlpyrimidine 

A solution of 3-chioro-6-pyridazinoyl chloride (Mourad et al.; J. Heterocycl. 
Chem., 29 6, (1992). ppl 583-1 592)) and irieihylamine in dichloroethane was treated with 
morpholine to give 3-chloro-6-morphoiinocarboxamide pyridazine. This intermediate was 
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then treated with tributyl ethoxyvinyl tin under Siille conditions to give 3-acetyl-6- 
morpholinocarboxamide pyridazine. Treatment of this.imermediate as in Example 246 
replacing 3-acetyI-6-dimelhyIaminopyrida2ine gave the title compound. 
MS (APCl +) m/2 492 (M-r-H)': 

•HNMR(300MH2,DMSO-d,)6 8.84 (d. lH),8.66(s, lH),8.42(s. lH),8.17(d. IH). 
7.89 (t, IH), 7.84 (m, IH), 7.65 (m. IH), 7.57 (t, IH), 3.74 (s, 4H). 3.61 (m, 2H), 3.51 (m, 
2H). 

Example 476 

4-amino-S-(3-hr omonhenvn-7-f6-methoxv-3-ovrida7jnvnnvridof2.3-dlpvrimidine 
Prepared as de.scribed for Example 369 replacing benzyl alcohol with methanol. 
Treatment vAth excess 4 M HCl in dioxane followed by lyophilization gave the title 
compound as the HCL salt. 
MS (APCI +) m/z 409 (M+HY; 

'HNMR(300MHz,DMSO-dJ6 9.90 (bs, IH), 8.93 (s, lH),8.54(d, lH),8.52(s, IH), 
7.94 (t, IH), 7.68 (m, IH), 7.67 (m. IH), 7.60 (d, IH), 7.54 (d. IH), 4.15 (s, 3H). 

Example 477 

4-amino-5-n-brQmophenvl)-7-f6-N.N-diethoxv ethvlaminQ-3-Dvrida2invnDvridor2J- 

dlpvrimidine 

Prepared following the procedure in Example 246 replacing dimeihylamine with 
bis(2-elhoxyethyl)amine. Treatment with excess 4 iM HCI in dicxane followed by 
lyophilization gave the title compound as the di-HCL salt. 
MS (APCI +) m/z 538 (M+H)*; 

'HNMR(300MHz,DMSO-d^6 10.11 (bs, IH), 8.89 (s, IH), 8.40 (s. lH),8.26(d, IH), 
7.89 (m. IH), 7.81 (d, IH), 7.64 (d, IH). 7.58-7.46 (m, 3H), 3.88 (m, 4H). 5.63 (1, 4H), 
3.44 (q, 4H). 1.09 (t, 6H). 

Example 478 
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4-amino-5>(3-bromophenvl)-7>f6-r4-ethoxvmethviptpP n dinvlU3-nvriHazinvnnvridor? V 

dlDvrimidine 

4-Hydroxymethyl piperidine was treated sequentially with di-tert-butyl 
dicarbonate, iodoethane, and trifluoroaceiic acid to give 4-ethoxy methyl piperidine which 
was reacted as in Example 367 replacing ( 1 S.4S)-2-aza-5-oxa-bicyclo(2.2. 1 Jheptane. 
Treatment with excess 4 M HCI in dioxane followed by lyophilization gave the title 
compound as the di-HCL salt. 
MS (APCI +) m/z 520 (M+H)*; 

'HNMR(300MHz,DMSO-d,)5 10.08 (bs, 1H),8.91 (s, lH),8,40(s, lHX8.28(d, IH), 
7.89 (s, IH), 7.82 (d, IH), 7.64 (d, IH), 7.57 (t, IH), 7.48 (bs, IH), 4.56 (bd, 2H). 3.40 (q, 
2H),3.24(d,2H).3.Il a2H), L92 (m. IH), 1.81 (d, 2H), 1.22 (m, 2H). 1.18 a3H). 

Example 479 

4-aminoo-f3-bromonhenvn-746-f4 -{4-tetrahvdroDvranvlf>wmethvnDiDeridinvlVl- 
Pvridazinvnpvrido[2.3-d]Dvrimiding 
4-Hydroxymeihyl piperidine was treated sequentially with di-icrt-butyl 
dicarbonate. methanesulfonyl chloride, sodium 4-tctrahydropyranoxide, and ethereal HCI 
10 give 4-(4-tetrahydropyran)oxymeihyl piperidine which was reacted as in Example 367 
replacing (lS,4S)-2-aza-5-oxa.bicyclo[2.2. 1 Jheptane. Treatment with excess 4 M HCI in 
dioxane followed by lyophilization gave the title compound as the HCL salt. 
MS (APCI +) m/z 576 (M+H)'; 

'H NMR (300 MHz, DMSO-d,) 5 9.89 (bs, IH). 8.88 (s, IH), 8.44 (s, IH), 8.24 (d, IH), 
7.89 (t, 1H),7.81 (m, lH),7.64(m, IH).7.57(t, IH), 7.50 (d, I H). 7.31 (bs, lH),4.55(bd, 
■2H), 3.78 (m, 2H), 3.52-3.22 (m, 5H). 3.07 (l, 2H), 1.89-1.79 (m, 5H), 1.41-1.16 (m, 4H). 

l':xajnDle 480 

4-amino-5-(3-bromQDhenviV 7-(6-(4-€thnxvethoxvmethvlDiperidinvlVl- 
pyrida2in vnpvridof2.3-dlr)vrimidine 
4-Hydroxymethyl piperidine was treated sequentially with di-ten-butyl 
dicarbonate. 2-chloroethyl ethyl ether and ethereal HCI to give 4-ethoxy ethoxymethyl 
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piperidine which was reacted as in Example 367 replacing (IS. 4S)-2-aza- 5 -oxa- 
bicyclo[2.2. 1 |hcptanc. Treatment with excess 4 M HCl in dioxane followed by 
lyophilization gave the title compound as the HCL salt. 
MS (APCI +) m/z 564 (M+H)*; 

•HNMR(300MH2,DMSO.d6)6 10.13 (bs, lH),8.90(s. lH),8.33(s. lH).8.29(d. IH), 
7.88 (s, IH), 7.81 (d, IH), 7.74 (d, IH), 7.63 (d, IH). 7.54 (t, IH), 7.50 (s, IH), 4.55 (bd, 
2H), 3.50-3.38 (m,6H), 3.28 (d, 2H). 3.15 (1, 2H), 1.93 (m, IH), 1.82 (d,2H), 1.26 (m, 
2H), 1.08 (t,3H). 

Example 481 

4-amino-5-(3-bromophenvlV7~<^6- N-methvl>N-1.3-dioxalanemethvlaminaV^- 

pvridazinvnpvridop. 3-dlpvrimidine 
Prepared as described for Example 367 replacing ( I S,4S)-2-aza-5-oxa- 
bicyclo[2.2- 1 jhepiane with 2-methylaminomethyl-l,3-dioxolane. 
MS (APCI +) m/z 494 (M+H)'; 

'H NMR (300 MHz, DMSO-d,) 5 8.59 (s. IH), 8.38 (d, IH), 8.27 (s, IH), 7.85-7.77 (m, 
2H). 7.62-7.53 (m, 2H), 7.35 (d, IH), 5.10 (t, IH), 3.97-3.77 (m, 6H), 3.24 (s, 3H). 

Example 482 

4-amino-S-n-hromophenvn-7 -r6-n.4-dioxiispirof4.51decanvl-8-oxv>-3- 
pvrida2invl>pvridor2.1. dlDvrimidine 
Treatment of 1 ,4-dioxaspiro[4.5]decan-8-onc with lithium aluminum hydride in 
diethyl eiher provided 1 ,4-dioxa.spiro[4.5]decan-8-ol which was subsequently Uealed as in 
Example 369 replacing benzyl alcohol to give the title compound. 
MS (APCI +) m/z 535 (M+H)*; 

'H NMR (300 MHz, DMSO-d,) 5 8.62 (s, 1 II), 8.60 (d, I H). 8.28 (s, 1 H), 7.85-7.77 (m. 
2H), 7.60 (m, 2H), 7.40 (d, IH), 5.42 (m, IH). 3.90 (s, 4H), 2.10-1.55 (m, 8H). 

Example 483 
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4>aminoo-0-bromonhenv{)-7-f6-di hvdroxvmethvlmethoxv0.pvrida7jnvr)m'fidnf 7 ;^ 

dipvrimidine 

Prepared as described for Example 369 replacing benzyl alcohol with cis 1.3-0- 
benzylidene glycerol. Treatment with excess 4 M HCI in dioxane followed by 
lyophilizaiion gave the title compound as the HCL salt. 
MS (APCI m/z 469 (M+H)"; 

'H NMR (300 MHz. DMSO-d,) 6 10.05 (bs, IH), 8.93 (s. IH). 8.51 (d, IH). 8.50 (s. IH), 
7,92 (s, IH). 7.82 (d, IH), 7.66 (d, IH), 7.59 (l, IH), 7.53 (d, IH), 4.59 (dd, 2H), 4.45 (dd, 
2H),3.90(m,lH), 3.45 (m, 2H). 

Example 484 

4-am3nooH3-bromoDhenvlV7-r6-n- pvridvloxv>-l-DvridazinvhpvridQr2.3-dlnvrimidinP 
Prepared as described for Example 369 replacing benzyl alcohol with 3- 
hydroxypyridine. Treatment with excess 4 M HCI in dioxane followed by lyophilization 
gave the title compound as the di-HCL salt. 
MS (APCI +) m/z 472 (M+Hy ; 

H NMR (300 MHz, DMSO-d,) 6 10.10 (bs, IH), 8.98 (s. IH), 8.69 (d, IH), 8.67 (s, IH), 
8.56 (dd, IH), 8.51 (s, IH), 7.93-7.79 (m, 4H), 7.68-7.53 (m, 4H). 

Example 

4-amino-5-f3-brpmophenvlV7.f6-(47-epoxv-7.methvl-2.3.lA4S 6 .7.7a-octahvdrn.in- 
iSoindoiyl)-3-pvridazinvhnvridor2.3-d1nvrim;Hmf. 
Prepared as described for Example 367 replacing (IS.4S)-2-aza-5-oxa- 
bicyclo[2.2. 1 Jheptane with 4,7-epoxy-7-methyI-2,3,3 A,4,5,6,7,7a.octahydro- 1 H-isoindole 
hydrochloride (SALOR) and adding potassium carbonate. Treatment with excess 4 M 
HCI in dioxane followed by lyophilizaiion gave the title compound as the di-HCL salt. 
MS (APCI +) m/z 530 (M+H)'; 

'HNNIR(300MHz.DMSO-d,)5 10.03 (bs. lH).8.93(s, lH).8.46(s, lH).8.30(d, IH). 
7.92 (m. 1 H), 7.83 (dd, IH), 7.67-7.52 (m, 3H). 7.26 (d, 1 H), 4.33 (d, 1 H), 3.95-3.32 (m, 
4H), 2.78 (m, I H). 2,66 (m, 1 H), 1 .72-1 .44 (m, 4H), 1 .42 (s, 3H). 
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E^^a^iiple 486 . 

4-ammo-5-f3>bromoDhenvlV7-r6>f4>NH!th vUN-methoxvethvIV3-DvridazinvhDvri^ 

dlpyrimidine 

Boc-piperidine-4-carboxylic acid was coupled vAih N-eihylmeihoxyeihylamine 
using standard amide formation conditions to give Boc-pipendine-4-(N- 
elhylmethoxyethyl) carboxamide. This material was treated with HCl and the resulting 
amine was reacted as in Example 367 replacing (1 S,4S)-2-aza-5-oxa-bicyclo[2.2.1]hepiane 
to give the desired prduct. Treatment with excess 4 M HCI in dioxane followed by 
lyophilization gave the title compound as the di-HCL salt. 
MS (APCl +) m/z 591 (M+H)^ 

'HNMR(300 MHz,DMSO-d«)6 10.00 (bs, IH), 8.93(s, ]H),8.50(s, IH), 8.27 (d, IH), 
7.92 (m, IH), 7.83 (d, IH), 7.67-7.45 (m, 4H), 4.59 (d, 2H), 3.55-2.95 (12H), 1.80.1.52 
(m,4H), 1.05 (t, 3H). 

Example 487 

4-amino-5-f3-bromophenvlV7-(6.(4-N-methvl-N -methoxvethvlV3- 
pyrida2invnpvridor2.3-dlDvrimidine 
The title compound was preparedfollowing the procedure of Example 486 
replacing N-ethyimethoxyethylamine with N-methylmelhoxyethylamine. 
MS (APCI +) m/z 577 {M+H)^ 

'H NMR (300 MHz, DMSO-dJ 5 10.07 (bs, 1). 8.91 (s, IH), 8.45 (s, IH), 8.28 (d, \H\ 
7.90 (m, IH), 7.82 (dd, IH), 7.67-7.53 (m, 3H), 7.48 (bs, IH). 4.56 (bd, IH), 3.62-3.05 (m, 
8H), 3.53 (s, 3H), 3.10 (s, 3H), 1.84-1.54 (m, 4H). 

Example 488 

4-amino-5-(3-hromophenvn-7-(6-(3.4-dimethoxvmethoxvDvrrolidinvl>-3- 
pvridazinvnnyridQr2.3-dlnvrimidine 
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Prepared as described for Example 367 replacing ( 1 S,4S)-2-aza-5-oxa- 
bicycio[2.2. 1 Jhepiane with cis-3.4-bis{mcthoxymethoxy) pyrrolidine (Rosenberg ct al.; J 
Med Chem 31, 7 (1 990) pp I %2- 1 %9). 
MS (APCI +) tn/'z 568 (M+H)'; 

'H NMR (300 MHz, DMSO-d,) 6 8.58 (s, IH). 8.40 (d. IH), 8.26 (s, IH), 7.85-7.76 (m, 
2H), 7.62-7.50 (m, 2H), 7.12 (d, IH), 4J2 (m. 4H), 4.37 (m, 2H). 3.80 (bm, 2H), 3.63 
(bm, 2H), 3.32 (s, 6H). 

Example 489 

4-amino-5-f3-bromophenvlV7-r 6-(hexahvdm-lH>airof3.4-c1pvrTO]-5-vh-3. 
pvridazinvnpvridnf2.3~dlpvrimidine 

Prepared as described for Example 367 replacing (1 S,4S)-2-oxa-5- 
azabicyclo[2.2.1]heptane with hexahydro-lH-furo(3.4-c]pyiToie (US Patent 3910950, ICI 
United States Inc. 1975). Treatment with excess 4 M HCl in dioxane followed by 
lyophilization gave the title compound as the di-HCl salt. 
MS (APCI ^) m/z 490 (M+H)'; 

'H NMR(300MHz, DMSO-d,) 5 10.01 (bs, lH).8.93(s. IH),8.48(s. lH).8.30(d, IH), 
7.90 (m, IH). 7.84 (m, IH), 7.65 (m, lH),7.57(t, IH), 7.48 (bs, lH),7.20(d, 1H),3.85 
(m, 4H), 3.68-3.45 (m, 4H), 3.12 (m, 2H). 

Example 490 

4-aniipQ-5-(3 -bromophenvl V7.f 6-rhexahvdro- 1 H.fumf 1.4-clDvrrol-5.vl v:^- 
pvridvl)pvridor2J-d]DVfimid»ne 

Prepared as described for Example 370 replacing 4-methoxypiperidine with 
hexahydro-lH-furo[3,4-c]pyrTole(US Patent 3910950, ICI United States Inc. 1975). 
Treatment with excess 4 M HCl in dioxane followed by lyophilization gave the title 
compound as the di-HCL salt. 
MS (APCI +) m/z 489 (M+H)'; 
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'H NMR (300 MHz, DMSO-dJ 6 9.98 (bs, HI), 9.03 (d, HI). 8.88 (s. IH). 8.67 (dd, HI). 
8.22 (s, IH). 7.95 (m. IH), 7.82 (dd. IH). 7.64 (d, IH)..7.55 (t. IH). 7.34 (bs. IH), 7.03 (d. 
IH), 3.90-3.1 1 (m. lOH). 

E.\ainple 491 

4-arnino-5-(3-brQmoDhenvlV7-f6-arans-3- hvdroxv-4*methvlDviTOlidinvl)-l- 
PvridazinvhDvrido|2.3«d]pvrimidine 

Prepared as described for Example 367 replacing (1 S,4S)-2-aza-5-oxa- 
bicyclo[2.2.1 Jheptane with (and)- 3 -hydroxy ^meihylpyrroiidine hydrochloride (PCT 
Ini.Appl. (1992) WOy21019l) and adding potassium carbonate. Treatment with excess 4 
M HCl in dioxane followed by lyophiiization gave the title compound as the di-HCL salt. 
MS (APCI +) m/z 478 (M^H)'; 

'H NMR (300 MHz, DMSO-dJ 6 10.06 (s, IH), 8.93 (s, IH), 8.42 (s, IH), 8.35 (d, IH), 
7.91 (m, IH), 7.84 (dd, IH), 7.65 (dd, IH), 7.57 (t, IH), 7.50 (bs, IH), 7.35 (d. 1H).4.02 
(m, IH), 3.95-3.30 (ra. 5H), 2.27 (m. IH), 1.05 (d, 3H). 

Example 492 

4-amino-5-f3-bTomophenvn-7-f 6.ftrans-3.hvdro.xv-4>methvIpvrTOlidinvn-l. 
PvridvnpvridoQ^l^lDvrimidine 

Prepared as described for Example 370 replacing 4-methoxypiperidine with (anti)- 
3-hydroxy.4-melhylpyTTOlidine hydrochloride (PCT Int.Appl. (1992) WO92IOI9I) and 
potassium carbonate. Treatment with excess 4 M HCI in dioxane followed by 
lyophiiization gave the title compound as the di-HCL salt. 
MS (APCI +) m/z 477 (M+H)*; 

•H NMR (300 MHz, DMSO-d^) 5 10.12 (bs, IH), 9.00 (d, IH), 8.90 (s, IH). 8,78 (dd, 
IH), 8.26 (s. IH). 7.97 (s, IH), 7.82 (d, IH), 7.64 (d. IH), 7.57 (t. IH). 7.42 (5. IH), 7,20 
(d, IH), 4.07-3.36 (m, 6H). 2.30 (m, IH), 1,03 (d, 3H). 

Example 493 
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4>aminoo-r3-bromophenvlV746-fcis.l.h vdroxv.4-trtethvlDvrrolidinvl).-;. 

Dvrida2invnnvridof2"^ -dlDvrimiHfnf 
Prepared as described tor Example 367 replacing ( i S,4S)-2-a2a-5-oxa- 
bicycIo[2.2.1]heptaiie with (anti)- 3-hydroxy-4-methyipyrToIidine hydrochloride (PCT 
Im.Appi. (1992) WO,210!9I) and potassium carbonate. Treatment wiih excess 4 M HCl 
in dioxane followed by lyophiiization gave the title compound as the di-HCL salt. 
MS (APCI +) m/2 478 (M+H)*; 

'HNMR(300MHz,DMSO-d,)8 I0.18(bs, lH),8.92(s, lH),8.42(d, IH),8.26(s, IH), 
7.91 (s, IH), 7.83 (d, IH), 7.70-7.51 (m. 4H), 4.40-3.64 (m, 5H), 3.30 (t, 1 H), 2.38 (m, 
IH), 1.18(d,3H). 

Example 494 

4-amino-5-(3-bromoDhcnvn-7-(6-rcis-3-h vdroxv-4«methvlnvrrQlidinvh-l> 

PvridvnDvridof23-d1pvrimidine 
Prepared as described for Example 370 replacing 4-methoxypiperidine with (syn)- 
3-hydroxy-4-meihylpyrrolidinc hydrochloride (PCT Int.Appl. (1992) WO,210191) and 
potassium carbonate. Treatment with excess 4 M HCI in dioxane followed by 
lyophilization gave the title compound as the di-HCL salt. 
MS (APCI +) m/z 477 (M+H)*; 

•H NMR (300 MHz, DMSOkI,) S 10.08 (bs, IH), 8.97 (d, IH), 8.90 (s. IH), 8.78 (dd, 
I H), 8.26 (s, I H), 7.97 (m, I H), 7.82 (m, 1 H), 7.65 (dd, IH), 7.57 (t, IH). 7.42 (s. If 0, 
7.20 (d, 1 H), 4.26 (s, I H), 4. 1 00.22 (m, 5H), 2.38 (m, 1 H). 1 .08 (d 3H), 

Example 49S 

4-amino-5-n-bromoohenvn-7- (6-(trans-3-cvano-4-hvdrnxvlDvrrotidinvn-3- 
Pvridvnpv ridor2.3-dlp vHmiHinP 

Prepared as described for Example 370 replacing 4-methoxypiperidine with 3- 
cyano-4-hydroxypyTroIidine hydrochioride ( Hong et al.; J Med Chem. 40, 22. { 1 997) pp 
3584-3593) and potassium carbonate. Treatment with excess 4 M HCi in dioxane followed 
by lyophilization gave the title compound as the di-HCL salt 
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MS (ESI +) m/z 488 (M+H)-; 

'H NMR (300 MHz, DMSO-d,) 6 10.03 (bs, IH). 9.05 (d. III). 8.88 (s, IH). 8.65 (I, HI). 
8.20 (s, IH). 7.95 (s. IH), 7.82 (d. III). 7.62 (d. IH), 7.55 (t, IH). 7.32 (d. IH). 7.00 (d, 
IH), 4.65 (m. IH), 4.15-3.50 (m, 6H). 

Example 496 

4-amino-5-<3'bromophenvn-7-(6-(3-hvdroxv-4-ten'bmvlcarboxamideDvrrolidinviV3- 

PVridvhpvridof2.3-dipvriin!dine 
The compound was isolated from the reaction mixture of Example 495. Treatment 
with excess 4 M HCl in dioxane followed by lyophilization gave the title compound as the 
di-HCL salt. 

MS (ESI +) m/z 562 (M+H)^ 

'H NMR (300 MHz, DMSO-d^) 5 10.03 (bs, IH), 9.05 (d, IH), 8.52 (s, IH), 8.44 (dd, 
IHX 7.85-7.76 (m, 3H), 7.57-7.51 (m, 3H), 7.32 (s, IH), 6.60 (d, IH), 5.28 (d, 1H),4.56 
(m, IH), 3.70-3.25 (m, 4H), 3.03 (m, IH), 1.27 (s. 9H). 

Example 497 

4-amino-5-f3-bromophenvl)-7-f6>fS -2-(4-tetiahvdropvranvloxv)methvlpvrTolidinvlV3> 

Pvridazinvl^pvTidor2.3-d1pvrimidine 
A solution of (S)l-Boc-2>pyirolidinemethanol and triethylamine in 
dichloromethane at 0 was treated with melhanesulfonyl chloride. The resulting 
mesylate was treated with 1.5 eq each of 4-hydroxytetrahydropyran and powdered 
potassium hydroxide in DMSO to afford the teiraydropyranyl ether. Deprotection of the 
Boc amine with trifluoroacettc acid provided the free base pyrrolidine which was reacted 
as in Example 367 replacing ( I S,4S)-2-a2a-5-oxa-bicyclo[2,2. 1 ]heptane. Treatment with 
excess 4 M HCl in dioxane followed by lyophilization gave the title compound as the di- 
HCL salt 

MS (ESI +) m/z 562 (M+H)'; 
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'H NMR (300 MHz. DMSO-dJ 6 10.00 (bs, IH). 8.93 (s, IH). 8.49 (s, IH). 8.30 (d, IH), 
7.91 (m, IH). 7.84 (m. HI), 7.64 (m, HI). 7.58 (t, IH). 7.49 (bs, IH), 7.27 (bd, IH), 4.45 
(m, IH). 3.78-3.25 (m, 9H), 2,04 (m, 4H), 1.78 (m. 2H). 1.37 (m, 2H). 

Example 498 

4-amino-5-(3-bromophenvn-7-f6-r3-r4 ^tetrahvdropvranvloxvtirninoDvrrolidinYl)>l- 
pyridazinvDpvridof 2,3-d Ipvrimidine 
Equimolar amounts of I-N-Boc-3-pyiToHdinone and 0-(tetrahydro-2H-pyraii.4-yl) 
hydroxylamine hydrochloride (JP 07173 169 Takeda Chemical Industries Ltd (1995)) 
were heated at reflux in 1:1 ethanol/pyridine, cooled and concentrated to give after silica 
gel chromatography the desired Boc protected oxime. Dcproteciion with trifl uoroacetic 
acid afforded the free base pyrrolidine which was treated as in Example 367. replacing 
(lS,4S)-2-aza-5-oxa-bicyclo[2.2.1]heptane. Treaunent with excess 4 M HCI in dioxane 
followed by lyophiiization gave the title compound as the di-HCL salt 
MS (ESI^)m/2 56I (M+H)*; 

'H NMR (300 MHz, DMSO-dJ 6 10.1 1 (bs, IH), 8.92 (s, IH), 8.41 (d, IH), 8.35 (dd, 
IH), 7.90 (d, IH), 7.83 (m, IH), 7.65-7.33 (m, 4H), 4.38 (d. 2H). 4.25 (m, IH), 4.10O.72 
(ra, 4H), 3.44 (m, 2H), 2.93 (m, 2H), 1.93 (m, 2H), 1 .55 (m, 2H). 

Example 500 

4-amino-5-f3-bromophenvn-7-( 5-bromo-2-thienvnpvridof2.3-cnDvrimidine 
Procedure as found in Example 357 except subsuiuting 2-acetyl-5-bromothiophene 

(Lancaster) for 5-acetyl-2-morpholinylthiazole. 

MS (DCI/NHj) m/z 463/465 (M+H)^ 

IR (microscope) 3473, 3299. 1580, 1557, 1073 cm'. 

Example 501 

4-amino-5-(3-bromophenvn-7-f2.5 >dimethvl-Vthienvl)pvridof2.3-d{pvrimidine 
Procedure as found in Example 357 except substituting 3-acetyl-2.5- 
dimethylthiophene (Acros) for 5-acetyI-2-morpholinyjthiazolc. 
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mp: 210-212 X; 

MS (DCI/NHO m/7 41 1/413 (M+H)-; 

IR (microscope) 3477. 3058. 1555, 1574. 1 142 cm '. 

Example 502 

4-amino-5-n-bromophenvl)- 7>(5-chloro-2-thienvnnvridor2J-dlpvrimidine 
Procedure as found in Example 357 except substituting 2-acet>'l-5-chlorothiophene 

(Acros) for for 5-acetyl-2-morpholiny}thia2ole. 

mp: 264-265 °C; 

MS (DCI/NH3) m/z 4 1 7/4 1 9 (M+Hr; 

IR (microscope) 3466, 3290, 1635, 156U 1 1 14 cm '. 

Example 503 

4-amino^5-(3-bromophenvl)-7-(2,4-dimethvl-5-thia7nvnp vridor2.3.d1nvrimid«iie 
Procedure as found in Example 357 except substituting 5-acety 1-2,4- 
dimethylthiazolc (Acros) for 5-acetyl-2-morpholinylthiazolc. 
mp: 254-255 °C; MS (DCI/NH,) m/z 412/414 (M+H)"; 
IR (microscope) 3477, 3299, 1648, 1563, 1285 cm-'. 

Exampje 504 

4-amino-5-f3-bromophenvn-7-(5-m ethvl-2-thienvhpvridof2.3-dlpvrTmidine 
Procedure as found in 357 except substituting 2-acctyI-5-melhylthiophene 

(Lancaster) for 5-acetyl-2-morpholinylihia2ole. 

MS (DCI/NH3) m/z 397/399 (M+H)*; 

IR (microscope) 3294, 3218. 1618, 1581, 1065 cm '. 

Example 505 

4-amino-5-(3'bromophenvn-7-r2-furanvnpvridor2.3-dlpvrimidine 
Procedure as found in 357 except substituting 2-acetylfuran (Aldrich) for 5-acctyl- 
2-morpholinylthiazole, MS (DCl/NHO m/z 367/369 (M+H) ; 
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IR (microscope) 3485, 3110. 1642, 1563. 1008 cm '. 

Example 5Q6 

4-aminQ-5>f3>hromophenvn-7 -r2-fL4-dioxa-8-aza.sniro(4.5idecan-8-vl>-S. 
ihiazovnnvridof2.3-dlnvrimidine 

Procedure as found in 357 substituting 4,4-diox>'ethy!encpiperidine (Aldrich) for 
morphoUne in Example 357a. 
mp: >285 °C; MS (DCI/NHj) m/z 525/527 (M+H)^ 
IR (microscope) 3493, 3087, 1648, 1584, 1 142 cm '. 

Example 507 

4-amino-S-f3-bromophenvlV7-n.thicnvnnvrid or2.3>d1pvrimirline 
Procedure as found in Example 357 substituting 3-acetyIthiophene (Aldrich) for 
the product from Example 357b in 357c. MS (DCI/NHj) m/z 383/385 (M+H)*; IR 
(microscope) 3473^3100, 1638, 156I, 1288 cm-*. 

Example 508 

4-aminQ-5-(3-bromoDhenvn-7 -(3-methvl-2-thienvnnvridor2.3-d]pvriiTiidine 
Procedure as found in Example 357 substituting 2-acety!0-methylthiophene 
(Lancaster) for the product from Example 357b in Example 357c. mp: 271-272 ^C; MS 
(DCI/NH3) m/'z 397/399 (M+H)*; IR (microscope) 3470. 3060, 1644, 1560, 1 123 cm '. 

Example 509 

4-aipino>^(3-t)romophenvlV7-(2-morDholinvl-4-thia7nY npvridof2.3-d1nvrimiHtnP 
Procedure as found in Example 357 substituting the product from Example 509c 
for the product from 357b in 357c to give the title compound, mp: 278-282 ''C; MS 
(DCimHO m/z 469/471 (M+H)^ IR (microscope) 3468, 3085, 1653, 1559. 1 1 16 cm '. 

509a: 1 -Bromobutane-2.3-dione-3-oximP 
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2.3-buianedione (30 mL, 355 mmol: Aldrich) at 0 was treated with 10 drops of 
bromine (caution:dclaycd exothermic reaction). After 20 minutes, additional bromine 
(12.2 mL. 237 mmol) was added dropwise at such a rate as to maintain reaction 
lemperature between 20-30 °C. Vacuum distillation (tO mmHg; fractions between 37-48 
5 °C)provided 16.26 g (41%) ofI-bromo-2,3-butancdione compound as a yellow oil. A 
solution of I-bromo-2,3-butanedione (16.26 g, 98.55 mmol) in water at 0 "C was treated 
dropwise wth a solution of hydroxylamine hydrochloride (6.90 g, 99.29 mmol) and 
sodium carbonate (4.20 g, 39.63 mmol) in water (38 mL). After 1 hour, the reaction was 
extracted with dichloromethane, concenUated to one fourth the original volume, cooled 
10 and filtered to provide 7.08 g (40%) of the desired compound as an unstable (freezer) 
white solid. 


509b: l-(2-Morpholinothia2ol-5-vnethanoneoxime 

A solution of known morpholine-4-carboihioic acid amide (2.66 g, 18.2 mmol; J. 
15 HetChem. 1987,24, 1509) and the product from Example 509a (3.29 g, I8.3raraol)in 
ethanol (5.5 mL) was heated to reflux for 2 hours. The reaction mixture was cooled to 
room temperature and the solid filtered, washed with ethanol and dried to provide 4. 16 g 
(99%) of the desired compound as pink solid. MS (DCI/NH,) m/z 228 (M+H)*. 

20 509c: 1 -f2-Morpholinoth»n7nl-S-viythn|^An^ 

A solution of the product from Example 509b (6.00 g, 26.4 mmol) in water (250 
mL), sulfuric acid (27 mL) and ethanol (26 mL) at 50 °C was treated dropwise with 
sodium nitrite (1 .97 g, 28.5 mmol) as a solution in water (50 mL). After 2 hours, the 
mixture was cooled to 0 °C. neutralized with anmionium hydroxide and extracted with 

25 dichloromethane. The organic phases were concentrated and purified by silica gel 

chromatography (elution with 10% ethyl acetate/dichloromcthane) to give 1 .06 g (19%) 
the desired compound as a pink solid. MS (DCI/NHO m/z 2 1 3 (M+H)'. 


Example 5 1 0 
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4.amino-^(3-bromophenvl)-7-(2-moTnholinvl-4-tri fluoromethv-S-thiazovhmTidnp,l. 

diDvrimidine 

Procedure as found in Example 357 substituting the product from Examples 10a for 
the product from Example 357a in Example 357b to give the title compound, mp: 277- 
278 ''C; MS (DCI/NH,) m/z 537/539 (M+H)*; IR (microscope) 3481, 306 L 1607.1544. 
1 116 cm'. 

step a: 2-Morpholino-4-trifluoromethvlthiazole 

Procedure as found in Example 509b substituting 5-bromo-MJ-trifluoroacetone 
( Aldrich) for the product from Example 509a. 
MS (DCI/NH3) m/z 239 (M+H)'. 

Example 5 1 1 

4-aminu-5-(3-bromophenvn-7>(5-morpholinYl -2-thienvhpvridor2.3-d]p YrimuimP 
Procedure as found in 357 substituting the product from Example 51 la for the 
product from Example 357b in Example 357c. mp: 265 °C (dec); MS (ESI) m/z 468/470 
(M+H) ; IR (microscope) 3484, 3052, 1647, l58MI18cm'. 

5 1 la: 5-Acetvl-2-morohohnothinphen«> 

A solution of 5-acetyl-2-bromothiophene (8.01 g,39.I mmol; Aldrich) and 
morpholine (16 mL) was heated to 145 °C overnight. The reaction mixture was cooled 
and partitioned between water and dichloromettone. The organic phase was concentrated 
and purified by silica gel chromatography (elution with 30% hexanc/ethyl acetate) to give 
5.6 1 g (68%) of the desired compound. MS (DCI/NHj) m/z 2 1 2 (M+H)\ 

Example 512 

4-amino-5-(3-bromoohenvh-7-M- methvl-2-morpholinvl-5-thia20vl)pyridor2.3- 

dlpvrimidine 

Procedure as found in Example 357 substituting the product from Example 357a 
for the product from Example 357a in Example 357b to provide the title compound, mp: 
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>280 ^C: MS (DCI/'NH,) m/z 483/485 (M+H)*; IR (microscope) 3481, 3078, 1653, 1510, 
1 1 17 cm '. 

512a: 4-Methvl-2-morohoiinothiazQle 

Procedure as in Example509b substituting chJoroacetone (Aldrich) for the product 
from 509a. MSCDCI/NHj) m/z 185 (M+H)'. 

Example 513 

4-amino-5-0-bromophenvl>-7-f2.5-dichlorQ- 3-thienvnDvridor2.3-dlDvrimidine 
Procedure as found in Example 357 substituting 3-acetyl-2,5-dichloroihiophene 
(Aldrich) for the product from Example 357b in Example357c to provide the title 
compound, mp: 258-259 X; MS (DCl/NH,) m/z 451/453 (M+H)-; IR (microscope) 3477, 
3060» 165U 1564, 1044 cm'', 

Example 514 

4-amino-5-r3-bromoDhenvlV7-C 2.5-dimethvU3-furanvnpvridor2.3-d]pvrimidine 
Procedure as found in Example 357 substituting 3-acetyl-2,5-dimethylfuran 
(Lancaster) for the product from Example 357b in Example 357c to provide the title 
compound. MS (DCI/NH,) m/z 395/397 (M+H)"; IR (microscope) 3492, 3092,1641, 
1581,1222 cm'. 

Example 515 

4-amino-5-(3-bromophenvl)-7-(N. methvl-2-pvrrolvhpvridof2.3-dlpvrimidine 
A solution of the product from Example 515a (3.30 g, 9.34 mmol) and 
triethylorthoformate (20 mL) was treated with a catalytic amount of ammonium sulfate 
and heated to 100 **C for 2 hours. The reaction mixture was cooled, treated with ammonia 
(2 M in ethanol, 50 mL) and stirred overnight. The dark mixture was then treated with 
sodium methoxide (3 M in methanol, 30 mL) and heated to reflux for 3 hours. The 
reaction was cooled, concentrated and the residue taken up in water and neutralized with 
10% hydrochloric acid. The aqueous phase was extracted with dichloromethane, the 
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organic phase concentrated and purified by silica gel chromatography (eluiion with 5% 
methanol/dichloromethane) to provide 830 mg (23%) of the title compound. MS 
(001^13)1:1/2 380/382 (M+Hr;IR (microscope) 3482, 3051. 1643, 1580. 1073 cm"'. 

5 1 5a: 4.(3-Bromophen v[)-3-cvano-6-f a-fN.methvlpvrrole^pvridinp.?.flmmi> 

Procedure as found in Example 357c substituting 2-acetyl-l-methylpyrrole for the 
product from 357b. 
MS (DCI/NH3) m/z 353/355 (M+H)*. 

Example 516 

4-amino-5-r3-bromophenvlV7-f2-N.N<ii m ethvlamimv5-thiazovl^pvridor2J-d1p vnmidine 

Procedure as found in Example 357 substituting dimethylamine (40% in water, 
Aldrich) for morphoiine in Example 357a. mp: >280 **C; MS (DCI/NHj) m/z 427/429 
(M+H)"; IR (microscope) 3455, 3054, 1636, 1503, 1035 cm '. 

Example S 1 7 

4-amino-5-(3-bromophenvlV7-/?- morpholinvl-5-thiazovhpvridor2.3-d1nvTimidine 
Procedure as found in Example 515 substituting thiomorpholine for morphoiine in 
Example357a to provide the title compound. MS (DCI/NH3) m/z 485/487 (M+H)'; IR 
(microscope) 3474, 3083, 1641. 1509, 1 129 cm '. 

Example 518 

4-amino-5-(3-bTomophcnvh-7-f2-^l.l-diov idothiomnmhnlinvlV5-thia2ovnpvridor2.3- 

d]pYrimidjpe 

A solution of the product from Example 5 1 7 (402 mg. 0.83 mmol) in acetic acid 
and acetone was treated with potassium permanganate in water until complete 
consumption of starting material was detected. Reaction mixture poured over ice, the 
solution made strongly basic with 50% sodium hydroxide. The resulting solid was filtered 
and purified by silica gel chromatography (elution with 5% methanol/dichloromethane) to 
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provide 23 1 mg (54%) of the title compound as a yellow solid. MS (DCI/NH,) m/z 
517/519(M+Hr; IR (microscope) 3484, 3056, 1606, 1501. 1125 cm '. 

Example 519 

4-amino-5-(3-bromophenvlV7>(l-N-methvl-2.mQrehoH nvl-5-imidazovnDvridor2.3. 

dlpyrimidine 

Procedure as in Example 5 1 5 substituting the product from Example 5 1 9a for the 
product of Example 357b in Example 357c. MS (DCI/NH,) m/z 466/468 (M+Hr; IR 
(microscope) 3479, 3089, 1646, 1587, 1 1 18 cm'. 

5 1 9a: 4-Acervl-l-methvl-2-momhoiinvlimidazole 

A solution of 5-acetyl-2-aminooxazole (7.00 g, 55.5 mmol: J. Org. Chem. 1984, 
49, 566) and morpholine (20 mL) in water (14 mL) was heated to reflux overnight. The 
reaction was cooled to room temperature, concentrated and triturated with ethyl acetate, 
filtered and dried to provide 3.52 g (33%) of the desired compound. A slurry of sodium 
hydride (60% in oil, 590 mg, 14.7 mmol) and methyliodide (0.86 mL, 13.7 mmol) in 
tetrahydrofiiran (20 mL) at room temperature was added a solution of 4-acetyl-2- 
morpholinylimidazole (2.44 g, 12.5 mmol) in dimethylformamide (13 mL) and stirring 
continued for 1 .5 hours. Reaction quenched with ethanoJ, water added and extracted with 
dichloromethane. The organic phases were combined, dried (Na2S04), concentrated and 
the residue purified by silica gel chromatography (elution with 25% dichloromethane/ethyl 
acetate) to provide 1 .27 g (49%) of the desired compound. MS (DCl/NHj) m/z 2 1 0 
(M+H)\ 

Example S2Q 

4' amino-5-r3-bromophenvl)-7-(2-morphoiinvl-5-Qxazolvnpvridor2.3.d1pvrimidine 
Procedure as found in Example 357 substituting the product for Example 
520a for the product of Example 357b in Example 357c. MS (DCI/NH,) m/z 453/455 
(M+H)'; IR (microscope) 3502. 3388, 1607, 1575, Ill6cm'. 
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520a: 5-Acetvl-2-momho[inooxa2Qle 

A solution of 2-bromo.3-oxobuiyraldehyde (6.00 g, 36.4 mmol; Bull. Chem. Soc. 
Jpn. 1965, 58. 1 158) and morphoiine^-carboxylic acid amide (9.01 g, 69.2 mmol; J. Am. 
Chem. Soc. 1945, 67, 1055) in acetone (40 mL) was stirred at room temperature for I hour 
5 then at reflux for I hour. The solvent removed in vacuo and the residue purified by silica 
gel chromatography (gradient elution with 10% ethyl acetate/dichioromethane to ethyl 
acetate) to provide 2.85 g (40%) of the desired compound as a yellow solid. MS 
(DCI/NH3) ra/z 197 (M+H)\ 

Example 52! 

4-aminoo--(3-brQmophcnyl)-7-(2-N-methvl-N-rTiethnvv e thvlamino-5-thiazovhnvridnf7 1. 

dlpvrimidine 

Procedure as found in Example 357 substituting the product from Example 
521b for the product from Example 357b in Example 357c. MS (DCI/NH3) m^z 471/473 
5 (M+H)MR (microscope) 3472, 305 U 1645, 1519, 1090cm'. 

521a: 2>fN■methv!-N-a-methnx v)cthvlaminn^fhiay nl,> 

Procedure as found in Example 357a substituting (2- 
methoxyethyl)methylamine (TCI Japan) for morpholine. MS (DCI/NH,) m/z 173 (M+H)*. 

52 1 b: 5-.Acetvl-2-(N>methvl-N-(2-metho xv>ethvlaminn>thiarnli> 

A solution of the product from Example 521a (4.98 g, 28.9 mmol) in 
tetrahydrofuran (1 50 mL) at -78 <>€ was treated with n-BuLi (2.3 M in hexanes, 1 5 mL) 
and stirring continued for 40 minutes. The light yellow solution was then treated with 
acetaldehyde (9.00 mL, 1 61 mmol), stirred for 1 5 minutes, quenched with saturated 
aqueous ammonium chloride, extracted with ethyl acetate, dried (Na^SO,) and 
concentrated. The residue was taken up in dichloromethane ( 1 SO mL) and treated with 
manganese dioxide (5 weight equivalents) and heated to refiux for 20 hours. The reaction 
mixture was cooled, filtered and concentrated to provide 4.62 g (75%) of the desired 
compound. MS (DCI/NH,) m/z 215 (M+H)\ 
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Example 522 

4-aminQ-5-(3-bromoohenvh.7-n-NJ -methvi-N-gthviamino-5-thiazovhDvridor2.1> 

dlDvrimidin^ 

Procedure as found in Example 357 substituting methyleihyl amine (Aldrich) for 
(2-mcthoxycthyl)methylamine in Example 521 a. MS (DCl/NH,) m/z 441/443 (M+H)'; IR 
(microscope) 3493, 3041, 1655, 1524, 1133 cm'. 

Example 52.1 

4-amino.5-f3-bromonhenv!W2.N-nviT oiidinvl-5-fhia7ovi)nvHdof2 -.-dlpvrimidine 
Procedure as found in Example 357 substituting pyrrolidine (Aldrich) for (2- 
methoxycthyl)methyiamine in Example 521a. MS (DCI/NH3) m/z 453/455 (M+H)'; IR 
(microscope) 3483, 3044, 1647, 151 U 1203 cm*'. 

Example 524 

4-amino-5-(3-bromoDhenvlV7-^2-N-m ethvl-N.nropYlqmino-5-thia7nvnDvridof2.3> 

dlpvrimidine 

Procedure as found in Example 357 substituting methylpropyl amine (Aldrich) for 
(2-methoxyethyl)methylamine in Example 52 1 a to provide the title compound. 
MS (DCl/WU m/z 455/457 (M+H)^ IR (microscope) 3489, 3042, 1646, 1518, 1139 cm '. 

Example 525 

4>^ino-5.(3-hromOPhenvlV7-r2-N.N-dtethvlnm;no,5,thiarov!^p vr^H or2.3^lDvrimidine 
Procedure as in Example 357 substituting diethylamine (Aldrich) for morpholine in 
Example 357a to provide the title compound. MS (DCL-TSiH,) m/z 455/457 (M+H)*; IR 
(microscope) 3478, 3051, 1582, 1518, 1 177 cm '. 

Example 526 

4-amino-5-0-bromophenvn-7>r2-( N-methvpiperazinvlV5-thiazovj)pvridQf2.3- 

dlDvrimidine 
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Procedure as in Example 515 substituting the product from Example 526a for the 
product of Example 357b in Example 357c provided the title compound. MS (OCI/NHj) 
m/2 482/484 (M+H)-; IR (microscope) 3469,3053, 1645, 1500. 1002cm-'. 

526a: 5-Acetvl-2-(4-methvlpiper azine)thiazole 

A solution of silicon letraisothiocyanate (2.02 7.76 mmol; Can. J. Chem. 1963, 
41, 2123) in toluene (30 mL) was treated with a solution of N- methyl piperazine (3.50 mL, 
3 1 .6 mmol; Acros) in toluene (10 mL) and the mixture heated to 80 ''C for 20 minutes. 
The resulting mixture was concentrated, taken up in 10% water in isopropanol. refluxed 
for 20 minutes, cooled and filtered. The filtrate was concentrated and recrystallized from 
isopropanol to provide 3.89 g (77%) of the desired compound. A solution of the 4- 
methylpiperazine-l-carbothioic acid amide (3.53 g, 22.2 mmol) and 2-bromo-3- 
oxobutyraidehyde (3.69 g, 22.2 mmol; Bull. Chem. Soc. Jpn. 1965, 38, 1 158) in acetone 
was refluxed for 30 minutes. The reaction mixture was cooled, quenched with saturated 
aqueous sodium carbonate and extracted with dichloromethane. The organic layers were 
combined, dried (Na^SOi), concentrated and the residue purified by silica gel 
chromatography (gradient elution with 30% acetone/dichloromcihanc to 5% 
methanol/dichloromethane) to provide 1 .76 g (35%) of the desired compound as a yellow- 
brown solid. 


Example 527 

4-amino-5-(3-bromonhenvlV7-f2>rN -f2-pvridvnpiperazinvn-5-thia2ovnpvridof2.3- 

dlpvrimidine 

Procedure as in Example 5 1 5 substituting 1 -(2-p>Tidyl)piperazine (Acros) for N- 
methylpiperazine in Example 526a. MS (ESI) m/z 545/547 (M+H)-; IR (microscope) 
3484, 3049, 1651,1495, 1053 cm'. 


Example 528 

4>amino-5-f3>bromophenvn-7-(2-N>meth v-N-r2>Dvridvlethvn-5>thia7ovnpvridoF2.3- 

dlpvrimidine 
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Procedure as in Example 515 substituting 2-(2-(meihyIamino)eihyl)pyridine 
dihydrochloride (Acros) for N-methylpiperazine in Example 526a. MS (DCI/NH,) m/z 
518/520 (M+H)';IR (microscope) 3472, 3054, 1648, 1517, 1051 cm '. 

Example 529 

4-aminO'3-(3-bromophenvlV7-f2« f4K)xoDiperazinvlV5-thiazovl>pvrido[2.3-dlpvrimid^ 

A solution of the product from Example 506 (900 mg, 1 .71 mmol) and 
tetrahydrofuran (12 mL) at room temperature was treated with 3 N hydrochloric acid (12 
mL) and stirring continued for 24 hours. ITie reaction was made basic with sodium 
bicarbonate, extracted with dichloromethane, concentrated and the residue purified by 
silica gel chromatography (eiution with 5% methanoi/dichioromethane) to provide 263 mg 
(32%) of the title compound MS (DCI/NH,) m/z 481/483 (M+H)*; IR (microscope) 
3482,3084, 1716, 1508, 1074 cm'. 

Example 530 

4-amino-5-{3-bromoDhenv n-7-a-r4-rN-moroholinvl)iminoDipera2invlV5. 

thia2ovilDvridof2J-dlDvrimidine 
A solution of Example 529 (200 mg, 0.415 mmol) and 4-aminomorphoIine 
(Aldrich) in eihanol (5 mL) was heated to reflux for 5 hours. The solid was filtered and 
dried to provide 140 mg (60%) of the title compound. MS (DCI/NH,) m/z 565/567 
(M+H)"; IR ^microscope) 3485, 305K 1644, 1506. 1111 cm*'. 

P?cample531 

4-amino-5-f3-bromophenvlV7-f6.N-morphoHne-3 >pvridinesulfnnamideWridor2,'S. 

dlpvrimidine 

Procedure as found in Example 357 substituting the product from Example 53 lb 
for the product from Example 357b in Example 357c. MS (DCI/NH,) m/z 527/529 
(M+H)"; IR (microscope) 3439, 3058, 1639, 1609, 1072 cm*'. 

53Ia: S-Acet\'l-2-thiopvridine 
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A solution of 5.acetyI-2-chIoropyridine (lO.i 1 g, 64.98 mmol; Tetrahedron 1992, 
48. 9233) in ethanol was treated with thiourea (5.97 g,78.4 mmol) and heated to reflux 
overnight. The reaction was cooled, the solid collected and taken up in 2 M sodium 
hydroxide. After stirring for 2 hours, the red solid was collected, acidified with glacial 
acetic acid. The yellow solid was collected and reciystallized from ethanol to provide 3.39 
g (34%) of the desired compound. 
MS (DCI/NHj) m/z 1 54 (M-^H)*. 

53 1 b: 5-Acetvl-2-mor pholinoDvridvlsulfQnamide 

A suspension of the product from Example 53 1 a (7.01 g. 45.7 mmol) in I M 
hydrochloric acid (60 mL) was treated with chlorine gas at 0 for I hour. The resulting 
solid was filtered, and taken up in dichloromcthane (50 mL) and treated with morphoiine 
(15 mL). After 1 hour, the mixture was quenched with I N hydrochloric acid and 
extracted with dichioromethane. The organic phases were combined, dried (Na^SO,) and 
concentrated. The residue was recrystaiiized from ethyl acetate to provide 6.31 g (59%) of 
the desired compound. MS (DCI/NHj) m/z 271 (M+H)*. 

Examt?le 532 

4.amino-5>(3-bromophenv!V7-f2-r4>Qxopip pri dinvlV5-nvriniidvnDvridof2.3-d1nvrimirfini. 

Procedure as found in Example 529 substituting the product from Exampie533c for 
the product from Example 506. MS (DCI/NH,) m/z 476/478 (M+H)^ IR (microscope) 
3469,3051,1644. 1561, 1108 cm*'. 

Example 533 

4-amtno-5-(3-bromoDhenvlV7-a-f4.4-dinvP t hvlenenineririinvh-5-pvrimidv|yDvridor2.3- 

dTpvrimid^^ e 

Procedure as found in Example 515 substituting the product from Example 533b 
for the product from Example 357b in Example 357c and formation of the salt by 
treatment with HCI in diethyl ether to provide the title compound. MS (DCI/NH,) m/z 
520/522 (M+H)-; IR (microscope) 3434, 3064, 1645, 1602. 1 105 cm '. 
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533a: 5-brQmo-2-(' 1 .4-Jioxa'8-azasplrof4.51ciecane)pvrimidine 

A solution of 5-bromo-2-chloropyrimidine (3.09 g. 16.0 mmol; J. Chem. See. 
Chem. Commun. 1996. 2719) in cthanol (20 mL) ai room lemperaiure was treated with 
1.4-dioxa-8-azaspiro(4.5]decane (6.00 mL. 46.8 mmol: Aldrich) and stirring continued 
overnight. The reaction mixture was neutralized with saturated aqueous sodium 
bicarbonate and extracted with dichloromethane. The organic phases were combined, 
dried (Na,S04), concentrated and the residue purified by silica gel column 
chromatography (elution with 25% ethyl aceiate/hexanes) to provide 4.78 g (99%) of the 
desired compound as a white solid. MS (DCI/NH3) m/z 300/302 (M+H)*. 

533b: 5- Acetvl-2-( 1 .4-dioxa-8> n7inspirn[4 ^ s |decanc)Dvrimidine 

Procedure as found in Example 521b substituting the product from Example 533a 
for Example 52 la to provide the desired compound. MS (DCI/NH3) m/z 264 (M+H)*. 

Example 534 

4»amino-5-n-bromophenvlV 7^5-n.4-di'nxa-8-azaspirof4.51decan>8-vl)-:^. 
Pvra2invnDvridor2,l-d lDvrimidine 

Procedure as found in Example 515 substituting the product from Example 534b 
for the product from Example 357b in Example 357c and formation of the salt by 
treatment with IICl in diethyl ether to provide the title compound. MS (DCl/NHO m/z 
520/522 (M+H)*: IR (microscope) 3292, 3060. 1634. 1526, 1105 cm*'. 

534a: 5-Acetvl-2-chloropvrazine 

A solution of 5-hydroxypyrazine-2-caiboxyIic acid (5.29 g, 37.76 mmol) in toluene 
was treated with thionyl chloride (9.00 mL, 123 nunol) and the mixture heated to reflux 
for 16 hours. The reaction mixture was concentrated and the residue taken up in 
dichloromethane (200 mL) and treated with a solution of N,0-dimethylhydroxylamine 
hydrochloride in 2 N sodium hydro.xide. After 30 minutes, the layers were separated the 
organic phase dried (Na,SO,) and concentrated. A portion of the amide (807 mg, 4.00 
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mmol) was taken up in tctrahydrofuran (20 mL) cooled to -10 °C and treated with 
methylmacncsium bromide (3 M in diethyl ethen 4.00 mL) and wanned to room 
temperature. The mixture was quenched with saturated aqueous ammonium chloride and 
extracted with ethyl acetate. The organic layers were dried (Na>SOJ and conceniraied to 
provide 610 mg (97%) of the desired compound. 'II NMR (CDCI,, 500 MHz) 6 9.00 (d, J 
= 1 .1 Hz. 1 H), 8.63 (dj = l.I Hz, I H), 2.70 (s, 3 H). 

534b: 5-Acetvl-2-n.4-dioxa-8-azaspiror4.5]decane)p vra7inP 

Procedure as found in Example 511a substituting the product from Example 534a 
for5-aceiy|.2-bromothiopheneand l,4-dioxa-8-azaspirol4,5]dccane for morpholine. MS 
(DCJ/NH,) m/z 264 (M+H)\ 

Example 535 

4-amino-5-(3-bromophe nvl)^7-(5-(4 - oxopi Deridinvh-2-pvra2invnnvridr^f2.3-d1nvrimiding 

Procedure as found in Example 529 substituting the product from Example 534c 
for the product from Example 506 to provide the title compound. MS (DCI/NH,) m/z 
476/478 (M+H)-; IR (microscope) 3470, 3085, 1721, 1542,1184 cm '. 

Example 536 

4-aminoo>(3-hromophenYl)-7-(6-N-cvc!onropvl-3-DvridinP^n ^ fonamide^nvridnf7'i- 

Procedure as found in E.xample 534c substituting cyclopropyl amine (Aldrich) for 
morpholine in Example 534b. MS (DCI/NH,) m/z 497/357 (M+H)"; IR (microscope) 
3441,3059, 1640, 1609, 1 177 cm'. 

Example 537 

4-aminb-5-(3'bromonhenvn.7-(6-(T Nf-L4-dinxa-8.n7nspiror4.51decan-8-vlV3- 
PYridvlsulfonamide)Dvridor2_3-d)pYrim{Hm^ 
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Procedure as found in Example 534 substituting U4-dioxa-8-azaspiro[4.5]decane 
(Aldrich) for morpholine in Example 534b. MS (DCL'NH,) m/z 583/585 (M+H)'; IK 
(microscope) 3483, 3060, 1567, 1355, 1101 cm '. 

Examoie 53^ 

4-amino-5-(3-bromoDhenvh-7-(244. (4-t€trahvdropvfanvloxv^iminopiDeridinvl 
Dvrazinvl^pvridop.l-f ilDvrimidine 
Procedure as found in Example 530 substituting the product from 532 for the 
product from Example 529 and 0-(tertrahydro-2H-pyran-4-yI)hydroxylamine 
hydrochloride (JP07173 169; CAN 123:313629) for 4.aminomorpholine. MS (DCI/NH,) 
m/2 575/577 (M+H)*; IR (microscope) 3486, 3055, 160K 1515, 1345 cm '. 

Example 539 

4-amino>5-0>bromoDhenvlV7-(6-r44phen vlmethoxv^iminoDiperidinvh-l- 

Dvridvnpv rido [2 , 1 -d ] pvTimidine 
Prepared as described for Example 359, substituting O-Benzylhydroxylamine 
hydrochloride for ethoxyamine hydrochloride. 

MS (DCI/NH^) m/z 580/582 (M-^H; '"Br/^'Br); IR (microscope) 3486, 3297, 3060. 1603, 
1579, 1557 cm-'. 

Example 540 

4-amino-5-r3-bromor)henvlV7-(6-(44tcrt-hu tvloxv^iminnniperidinv]V3- 
pvridvl)pvridof2.3-dlpvrimidine 
Prepared as described for Example 359, substituting 0-(tert-butyl)hydraxylaminc 
hydrochloride for ethoxyamine hydrochloride. 

MS (DCI/NH3) m/z 546/548 (M+H; "Br/»'Br); IR (microscope) 3488, 3301, 3037, 1602, 
1560.1512 cm'. 

Example 541 
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4-amino-5-n-bromoDhenvlV7-r6-r44cvi:ln hexvloxv>iminopiDeridinvlV% 

Dvridvhpvridof2J>-H lDvrini!dine 
Prepared as described for Example 359, substituting O-Cyclohcxylhydroxylaminc 
hydrochloride, synthesized by the procedure of Grochowski. E; Jurczak. J. Synthesis 
1 976, 682 and starting with cyclohexanol. for ethoxyamine hydrochloride. 
MS (DCI/NH,) m/2 572/574 (M+H; "Br/"'Br); IR (microscope) 3485, 3297. 293 1, 1555, 
1517. 1349 cm'. 

Example 542 

4-amino-5-f3-bromophenvl)-7-(6-r4>hvdroxv iminoDiperidmv]V3-pvridvhpYrido|;2.3- 

dlpvrimidine 

Prepared as described for Example 359, substituting Hydroxylamine hydrochloride 
for ethoxyamine hydrochloride. 

MS (DCI/NH,) m/z 490/492 (M+H; '^Br/»'Br); IR (microscope) 3444, 3020, 2819, 1646. 
1605, 1546 cm ' . 

Example 543 

4-amino-5-(3-bromoDhcnvlV7-f6-l^ 4^4-tetrahvdroDvranvlQxv^iminopiDcridinvi)-l- 

DVridvnpvridQ[2.1. dlDvrimidine 
Prepared as described for E.xample 359, substituting 4.tetrahydfopyranyloxyamine 
hydrochloride, synthesized by the procedure of Grochowski, E; Jurczak. J. Synthesis 
1976, 682 and starting with Tetrahydro-4H-pyran-4-oL for ethoxyamine hydrochloride. 
MS (DCI/NH3) m/z 574/576 (M+H; ^Br/»'Br); IR (microscope) 3484. 3297, 3 1 57, 2954, 
1582.1555 cm'. 

Example 544 

4-amino-5-n-bromonhenvrW. r6-f4-methoxYefhnxvi 

minQpiDeridinvn-3- 

Dvridvnpvridof? l-H]pyT^m;H;n^ 
Prepared as described for Example 359. substituting 0-(2- 
methoxyethyl)hydroxylamine hydrochloride, synthesized by the procedure of Grochowski, 
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E:Jurc2ak. J. Symhesis 1976. 682 and staning with 2-Methoxyethanol. for eihoxyamine 

hydrochloride. 

MS (DCI/'NH,) m/z 548/550 (M+H; "Br/^'Br); IR (microscope) 3485, 3298, 3042. 1582, 
1555. 1517 cm*'. 

Example 54S 

4-amino-5-(3-bromophenvn-7-(6.f4-^2-the nvlmethoxv^iminopiDeridinvlVl- 
Pvridvi>pvridof2.3-d] pvrimidine 

Prepared as described for Example 359, substituting 0-(2- 
thienylmethyl)hydroxyIamine hydrochloride, synthesized by the procedure of Grochowski, 
E; Jurczak. J. Synthesis 1976, 682 and starting with 2- rhiophenemethanoL for 
ethoxyamine hydrochloride. 

MS (DCI/NH3) m/z 586/588 (M+H; '*Br/'"'Br); IR (microscope) 3485, 3298, 3068, 1579, 
1556,1507 cm'. 

Example 546 

4-amino-5-f3-bromoDhenvn-7-(6-r4^f4 ^f5'H-2>oxvf^ranvl)-4^hvd^oxv^piDeridinvlV3- 

pvridvnpvridor2.3-d1pvrimidine 
Prepared as described for Example 370 except substitudng 4-(4'-(S'H-2- 
oxyfuranyiM-hydroxypiperidine for 4-methoxypiperidine, which was made as follows: to 
a solution of 4-bromo-2-iriisopropylsiloxylfiiran (5.0 g, 15.7 mmol; made according to G. 
Jas, Synthesis 1991, 965) in THF (50 mL) at -78 a solution of t-butylithium (1,7 M, 15 
mL, 25.5 mmol) was added dropwisc tor 40 min. A solution of N-bcnzylpiperidin-4-one 
(4.4 mL, 23.8 mmol) was added at -78 **C, The reaction mixture was then allowed to 
warm up over night. Standard work-up. Column chromatographic separation (SiO,, ethyl 
acetate : hexane ^1:2) gave 4.72 g product (70%). The product was then deprotected 
under H, in the presence of Pd(OH),, EtjN in methanol. 
MS (ESI): 559/561 (M+H; "Br/"Br). 

IR(Mic): Vmax: 3432. 3309, 3204, 2928, 1744. 1634. 1605, 1372 cm ' 
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Example 547 4-aminQ o-(3-bromophenvn-7-r6.(4,(U(d- 

ietrahvdropvranvloxv)iminoethvnV4-hvdrn xvpiDeridinvl).3>pvriri«7invi)pvrjdof2^ 

diDvrimidine 

Prepared as described for Exampie559 except substiiuling Example548 for 
5 Example 562. 

MS (ESI): 619/621 (M+H; WBr). 

IR (Mic): Vmax: 3485, 3310. 3204, 2955, 2849, 1682, 1615, 1578, 1552, 1461, 1353, 
1135, 1066 cm*. 

JO Examnic 548 

4-arnino-5-(3-bromOPhenvlV7-f6-f4-f4'-acGt vM--hvdrnYvpineridinvlVl- 
pvridazinvi^nvridnf2^ 3-dlDvrimidinP 
Prepared as described for Example 367 except substituting 4-acct>'l-4. 
hydroxypiperidinc for (IS,4S>2-a2a-5-oxa-bicyclo[2.2.I Iheptane, which was prepared as 
15 described in Example 562. 

MS (ESI): 520/522 (M+H; '^Br/^'Br). 

\R (Mic): Vmax: 3472, 3385. 3298, 3090, 2953, 171 1, 1644, 1578, 1562, 1483, 1464, 
1353 cm '. 

20 Example 549 4-aminn-S- (3-bromophenvlV7-f6-r4-n- 

(ij>9propv(caboxvmethoxv)iminoethvl)>-4-hvri roxvDiDttridinvl)-3-DvridvhpvriHnp 

dipyrimidine 

Prepared from Example 562 as described in Example 559; substituting 
carboxymethoxylamine (Aldrich) for 4-ieirahydropyrano,xyamine hydrochloride in 
25 isopropanoi as solvent 

MS (ESI): 634/636 (M+H; "Br/«'Br). 

IR (Mic): Vmax: 3450. 331 1, 3174. 3068, 2984. 2937, 1737. 1674, 1647. 1606. 1555, 
1 440 J373, 1201. 1136 cm''. 

30 
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Example 550 

4-amino-5-(3-brQmoDhenvn-7-( 6-f4-(l-<^ethvlcaboxvmethnxv)iminoethvhV4- 

hvdroxvpiperidinvn-3-DvridvnnvridQf? 3-dlDvrimid!ne 
Prepared from Example 562 as described in Example 559; substituting 
carboxymethoxylamine (Aldrich) for 4-tetrahydropyranoxyamine hydrochloride in cthanol 
as solvent. 

MS (ESI): 620/622 (M+H; ''Br/*'Br). 

IR (Mic): Vmax: 3449, 3313, 3178, 3066, 2985, 1745, 1674, 1648, 1607, 1444, 1371, 
1200, 1135 cm'. 

Example 551 

4-amino>5-(3-bromoDhenviV7-fr)-f4>n-(meth vicaboxvmethoxv)iminoethvin-4- 
hvdroxvniDeridinvl V3-pvridvhpvridor2.3>d]p vrimiriine 
Prepared from Example 562 as described in Example 559; substituting 
carboxymethoxylamine (Aldrich) for 4-tetrahydropyranoxyamine hydrochloride in 
methanol as solvent. 
MS (ESI): 606/608 (M+H; ''Br/^'Br). 

IR(Mic): Vmax: 3450, 3309, 3067, 2957. 2933, 1751, 1675, 1647, 1605, 1439, 1368, 
1200, 1134 cm'. 

Example 552 

4-amino«5-(3.>bromopfacnvn-7-r6^ 4-fl-(2.tetTahvdropvranvloxvMminoethvnV4- 
hvdroxvpiperidinvIV3-pvridvhpV ridor2.3-d1nvrimidine 
Prepared from Example 562 as described in Example 559: substituting O- 
(teurahydro-2H-pyran-2-yl)hydroxylamine (Aldrich) for 4-tctrahydropyranoxyamine 
hydrochloride. 

MS (ESI): 618/620 (M+H; "Br/*'Br). 

IR (Mic): Vmax: 3449, 3306, 3197, 3066, 2949, 2872, 1675, 1648. 1607, 1442, 1370, 
1200,1135 cm '. 
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Example 553 4-amino-5^(3-bromoDhenvlV7>rfi-f4 .n.fallvloxvliminoethvi^)-4- 
hvdroxvpiperidinvn- VDvridvnpvridof2.3-dlDvrimidine 
Prepared from Example 562 as described in Example 559: subsiituting 2-propeN- 
i-oxylamine (Aldrich) for 4-ieirahydropyranoxyamine hydrochloride. 
MS (ESI): 574/576 (M+H; "Br/"Br). 

IR(Mic): Vmax: 3450, 3309,3175, 3071,2930,2871. 1673, 1647, 1605. 1515, 1435, 
1200. 1134 cm'. 

Example 554 4-ammo>5-n-bromop henvlV7>rri-<4-n-fethoxvliminoethvn^-4- 

hvdroxvpiDeridinvlVt,pvTidvhpvnfi oF2.3-d]nvrimidine 
Prepared from Example 562 as described in Example 559; substituting 
ethoxylamine (Aldrich) for 4-tetrahydropyranoxyamine hydrochloride 
MS (ESI): 562/564 (M+H; ''Br/^'Br). 

IR (Mic): Vmax: 3451, 3311, 3063, 2979, 2936, 2881, 1673, 1647, 1606, 1368, 1200. 
1183, 1133 cm '. 

Example 555 0 fi) 

4-amino-5-(3-bromoDhenvl V7-r 6-/ 4^ 1 methnxY) iii iinoethvn)l4>hvdroxvD!Deridin yl). 1> 

pvridvnDvridor2_3-d]pvrirni^,-ny 
Prepared from Example 562 as described in Example 559; substituting 
methoxylamine (Aldrich) for 4-tetrahydropyranoxyamine hydrochloride. 
MS (ESI): 548/550 (M+H; WSr). 

IR (Mic): Vmax: 3450, 3312, 3064, 2965, 2820, 1674, 1646, 1444. 1369, 1 199, 1 135, 
1045 cm'. 

Example 556 4.amino>5-r3-bmmnnhi>T^vl>-7.r6-^4.n-/ hvdroxv)iminoethvl^V4. 
hvdroxvpiperidinvlV<.p vridv]V'ridof2J-d1pvrimidine 
Prepared from Example 562 as described in Example 559; substituting 
hydroxylamine (Aldrich) for 4.tettahydropyranoxyamine hydrochloride. 
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MS (ESI): 534/536 (M+H: '"Br/'''Br). 

IR(Mic): Vmax: 3448,33133198.3070,2881. 1782. 1676, 1650. 1610, 1448. 1371, 
1200, 1137 cm'. 

Exapiple 557 

4-amino-5>(3-bromophenvlV7-f6-(4>(2-tetrahvdroDv-ranvloxv^i minoDit«ri 

PVridvl)pvridor2.3-dlovrimidine 
Prepared from Example 328 as described in Example 559: substituting O- 
(tetrahydro-2H-pyran-2-yl)hydroxylamme (Aldrich) for 4-tetrahydropyranoxyamine 
hydrochloride. 

MS (ESI): 574/576 (M-H; "*Br/"'Br). 

IR(Mic): Vmax: 3437, 3304, 3057, 2955, 2859, 2684, 1639, 1605, 144U 1368, 1238, 
1068 cm '. 

Example 558 

4-amino-5>f3-bromophenvn-7- r6'(4-(isopropvlcarboxvmethoxv)iminoDiDeridinvn-3« 

Pvridvnpvridof2. l-d] pvrimidme 
Prepared from Example 328 as described in Example 559; substituting Example 
328 for Example 562 and substituting carboxymethoxylamine (Aldrich) for 4- 
tetrahydropyranoxyamine hydrochloride in isopropanol as solvent. 
MS (ESI): 590/592 (M+H: "Br/^'Br). 

IR (Mic): Vmax: 3487. 3389, 3301. 3 152, 3058, 2979, 2928, 2873, 1749, 1603, 1580, 
1557, 1508, 1414, 1348, 1233, 1101 cm'. 

g?fample $59 

4>aminO-5-(3'bromot)henvlW-f644-hvdr oxv>4-r!-a.tetrahvdronvrnnv[oxv)iminoethvh^^ 
4-hvdroxvpiperidinvl V3-pvridv]^pvridof2.j-d1p vnmidine 
Prepared from Example 562 as follows: to a solution of Example 562 (250 mg, 
0.48 mmol) in eihanol (10 mL), 4-tetrahydropyranoxyamine hydrochloride (80 mg. 0.5 
mmol; made as described from: JP 94-1 77353 1 9940729 and prepared in E,\ample543) 
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was added, followed by concentrated HCl (2 drops). The mixture was heated to reflux for 
about 10 hours. Standard work up, followed by chromatography (SiO,, 5% MeOH in 
CH2CI2) gave 156 mg (53%) of the title compound. 
MS (ESI): 618/620 (M+H; ^^Br/^'Br). 

IR (Mic): Vmax: 3488, 3304, 3199, 2954, 2855, 1603, 1578, 1557, 1509, 1352, 1233, 
1066 cm'. 

Example 560 

4-amino-5-n-bromophcnvlV7-/6- (4-(.VbutvrnlactoneV4-hvdroxvpiperidinvlV3- 
PYridv[)nvridor2.3-d1pvrimidine 
Prepared as described for Example 370 except substituting 4-(4-hydroxypip€ridin- 
4-yl)butaroiactone for 4-methoxypiperidinc, which was made as follows: to a solution of 
3-ethoxycarboxylpropyl u-iphenyiphosphonium bromide (10.0 g, 22 mmol) in TliF, a 
solution of potassium bis(irimethylsilyl)amide (0.5 M, 52 mL, 26 mmol) was added at - 78 
"^C. the reaction mixture was allowed to stir for 40 min at - 78 °C. N-benzyM- 
piperidinone (4.5 mL, 24 mmol) was added. The mixture stirred at -78 **C for 3 hours and 
then gradually warmed up to room temperature over night. Standard work up followed by 
chromatography (SiOj, ethyl acetate: hexanes = 1 :4) to give 5.01g product (83%). The 
product was then dihydroxylatcd as described in Example 565, and treated with p- 
toluenesulfonic acid in benzene to give the lactone. Debenzylation via hydrogenation 
gave the desired amine. 
MS (ESI): 561/563 (M+H; "Br/*'Br). 

IR (Mic): Vmax: 3479, 331 U 3056, 2942, 2853, 2726, 1777, 1654, 1574, 1556, 1503, 
1408, 1354 cm-'. 

Example 561 

4-amino-5-n-bromophenvlV7-r6 -(4-(2-butvrolactoneM-hvdroxvnineridinvh-3- 
PVridazinvnpvridof2.3-dlpvrimidine 
Prepared as described for Example 367 except substituting 2-(4- 
hydroxypiperidiN^-yObutyrolactone for ( I S,4S)-2-a2a-5-oxa-bicyclo[2.2. 1 Jheptane, 
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which was made from a-(l-benzyl-4-hydroxy.4.pipcridyl).g-butarolacione (Salor) via 

hydrogenation. 

MS (ESI): 562/564 (M+H; ''Br/"Br). 

IR(Mic): Vmax:3484, 3289. 3054. 2928. 1768. 1644, 1575. 1464, 1358, 1264, 1 138 cm'. 

E?ca^pie 56^ 

4-aiT^ino-5-(3-t)romoph?nvl)-7-(6-(4.acewl-4-hvdroxvniT^nrii n vlV3.nvririvl^ 

dlpyrimidin^ 

Prepared as described for Example 370 except substituting 4-acetyM- 
hydroxypipcridine for 4-methoxypiperidine, which was prepared as follows: to a solution 
of ethyl vinyl ether (3.8 mL, 40 mmol) in THF, a solution of i-buiylliihium (1 .7 M, 24 mL, 
40 mmol) was added at - 78 °C. The reaction mixture was wanned up to 0 for about 30 
min, and cooled down to - 78 °C again before transferred to a slurry of CeCl3 (10 g, 40 
mmol) in THF at - 78 The mixmrc was stirred at -78 °C for about 1 hour, and a cold 
solution of N-benzyM-piperidinone (5.5 mL, 30 mmol) in THF was added. The reaction 
mixture was then gradually warmed up over night. Standard work up. followed by 
chromatography (SiO^, 1% MeOH in CH.Cl,) to give 7. 1 g product (91%). The product 
was then hydrolysed to ketone product in the presence of MeOH/THF/CHjCIj (20:30:5) 
mixture solvents and HCl (3N, 7 mL) at 0 X\ The product was then deprotected via 
hydrogenation to give the final keto-amine. 
MS (ESI): 519/521 (M+H; 'WBr). 

IR(Mic): Vmax: 3486, 3312, 3210, 2950, 2923, 2859, 1706. 1604, 1580, 1558. 1508. 
1352, 1242 cm'. 

Example 563 

4*amino-5-(3-bromonhenvlW6-/^ -hvdroxva7gtidinvtVVpvndvj)Dvridof2.3- 

dlpvrimidinc 

Prepared as described for Example 370 except substituting 3-hydroxyazetidine for 
4-methoxypiperidine, which was prepared from the N-diphenylmeihyM-hydroxyaziridine 
(Maybridge) via hydrogenation. 
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MS (ESI): 449/45] (M+H: 'WBt). 

IR (Mic): Vmax: 3471. 3301. 3061, 1602, 1580, 1558, 1354 cm''. 

Example 564 

4-ainino-5-f3-bromophenvJ)-7.r6-f( 1 R-SS V 3-hvdrnvY.«-:*zabicvclor3.2, 1 loctan-S^vlV.t- 

pvridvnpvridnp 1-H]pvrim;H;,.^ 
Prepared as described for Example 370 except ( I R,5S>-8-azabicyclo[3.2. 1 ]octan-3- 
ol for 4-methoxypiperidinc, which was prepared fiom tropanone as described by A.H. 
Newman, et al, J. Med. Chem. 1995, 38, 3933. 
MS (ESI): 503/505 (M+H; ''Br/^'Br). 

IR(Mic): Vmax: 3480, 3317, 3204, 2918, 1706, 1603. 1580, 1558, 1352. 1243 cm '. 

Example 565 

4-amin<hS-(3-bromophcnvi)-7-r6-(ci<;-2,l- d ihvdmxvp i ppHdinvlV3-pvridvnpvridQr2,l- 

dlpvrimidine 

Prepared from Example567 as follows: to a solution of Example567 (600 mg. 1.31 
mmol) in THF/MeOH (55:5), NMO (460 mg. 3.93 mmol) was added followed by OsO, 
(35 mg, 0. 1 4 mmol). The reaction mixmre was allowed to stir over night. Quenched with 
sodium thiosulfate. Standard work up. followed by chromatography (SiO,, 10% MeOH in 
CH2CI.) to give 260 mg (40%) of the tiUe compound. 
MS (ESI): 493/495 (M+H; "Br/**Br). 

IR(Mic): Vmax: 3478, 3296,3082,2924, 1641, 1604, 1581, 1554, 1513. 1354, 1227 cm- 

Example 566 4-amino-5-(3-bromophenvlV 7 -f6-rN-methvl-N-M-nvridvlmethvnaminn^-^- 

Pvridazin vnDyridof2.3-d1nvrimidine 
Prepared as described for Example 367 except substituting 3- 
(methylaminomethyi)pyridine (Maybridge) for ( 1 S,4S>2*a2a-5-oxa. 
bicyclo[2.2.1]heptane. 
MS (ESI): 499/501 (M+H; ''Br/*'Br). 
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IR{Mic): Vmax: 3475, 3300. 3151, 3061, 2928, 1682. 1555, 1484. 1395, 1352 cm ". 

Example 567 

4-amino-5-f3-bromonhenvlV7-f6-n .2.3.6-tetrflhvdropvridvn-1-DVridvnDvridnf2,1> 

dlpvrimidine 

Prepared as described for Example 370 except substituting 1,2,3,6- 
tetrahydropyridine (Aldrich) for 4-methoxy piperidine. 
MS (ESI): 459/461 (M+H; "Br/"'Br). 

IR(Mic): Vmax: 3473,3305,3090, 2928, 1670. 1578. 1558, 1508, 1355, 1244 cm '. 

Example 568 

4-aminoo-(3-bromoDhenvn-7. ('6-(4-m-4'methoxvphenvlcarbamovnDiDeridinvU-3- 
Dvridazinv !)Dvrido[2.3-dlDvrimidine 
Prepared as described for Example 367 except substituting 4-(N- 
4'methoxyphenylcarbamoyl)piperidine for (1 S,4S)-2-aza-5-oxa-bicyclo[2.2.1]heptanc. 
which was prepared prepared as described in Example570 from N-benzyl-4- 
hydroxypiperidine. 
MS (ESI): 459/461 (M+H; "Br/*'Br). 

IR (Mic): Vmax: 3473, 3305, 3090. 2928, 1649. 1581, 1560, 1508, 1355 cm '. 

Exarpple 569 

4-amino-5-0-bromoDhenvlV7-f6-^4-r2> butvrolactoneM-hvdroxvnineridinvlV^- 
Dvridvl)pvridor2.3-d1nvrimidine 

Prepared as described for Example 370 except substituting 2-(4-hydroxypiperidi- 
N-4-yl)butyrolactone for 4-methoxypiperidine, which was made from a-(I-benzyI-4- 
hydroxy-4-piperidyl)-g-butarolactone (Salor) via hydrogenation. 
MS (ESI): 561/563 (M-rH; ^Br/"Br). 

IR (Mic): Vmax: 3462, 3392, 3297, 3256, 3108, 2948, 2859, 1765, 1638, 1598, 1579, 
1556, 1505, 1355, 1240, 11 58 cm'. 
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Example 570 

■ 4-amino-5-(3-bromophenyi)>7-(6>arans0.4- bisrN-4'-ni ethoxvDhenvlcarhnmnvi 
)pvrroiidinvIV3.pvririvi) pvridor2.3^]pYp mMm^ 
Prepared as described for Example 370 except substituting 3R,4R-bis(N-4*- 
methoxyphenyicarbamoyl)pyrroHdine for 4-methoxypiperidine, which was madeas 
follows: N.benzyl-3R.4R-dihydroxypyrrolidine (500 mg, 2.6 mmol) (Digital) was 
dissolved in CH^Cl, (50 mL), 4-methoxyphenylisocyanate was added at room temperature. 
The reaction mixture was then allowed to stir for about 8 hours. White precipitate was 
collected, and washed with hexanes to give a pure product (1 .23 g, 96%). The benzyl 
group was then deprotected via hydrogenation. 
MS (ESI): 777/779 (M+H; "Br/*'Br). 

IR(Mic): Vmax: 3481, 3302, 3194, 3057, 2955, 2838, 1726, 1604, 1555, 1514, 1415, 
1228, 1076,1030,829 cm'. 

Example 571 

4-amino-5-(3-bromophenvlV7-f6-(f 1 S.5 R)-3^hvdroxv.S-a2abicvclol3.2. 1 1octan-8-vl^3- 

Pvridvnp vridof2J-d]p vrimiding 
Prepared as described for Example 370 except substituting (lS,5R)-8- 
azabicyclo[3.2.1]octan-3-ol for 4-methoxypiperidinc, which was made from tropane 
(Aldrich) as described by A.H. Newman, et al. (J. Med. Chem. 1995, 38, 3933). 
MS (ESI): 503/505 (M+H; ''Br/^Br). 

IR(Mic): Vmax: 3472,3303,3157,2939, 1681, 1600, 1580. 1554, 1354 cm '. 

Example 572 

4>amino-5-f3-bromoDhenvlV7-rfi-f S.S-trans-3.4-dihvdroxvDvrro)idinYl)-l- 

DVridvnPvrid nf2J-d]p vrimiHine 

Prepared as described for Example 370 except substituting 3S,4S- 
dihydroxypyrrolidine for 4-methoxypiperidine which was prepared from the 
benzylprotected form (Digital) as described in Example574. 
MS (ESI): 479/481 (M+H; Br). 
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IR(Mic): Vmax: 3484. 3399. 3193. 2928, 2854, 1629. 1584, 156K 1536. 1513. 1435, 
1078 cm'. 

Example 573 

4-aI^^^o- 5-(3-b^omophCTvlV7-f 6-rR.R-tTans-3.4.dihvdrox\'DvrrQHdinvl^V 
PVridaginvnDvridof2.3-dlDvrimidmi^ 

Prepared as described for Example 367 except substituting 3R,4R- 
dihydrixypyrrolidine for "(lS,4S)-2-a2a-5-oxa-bicycio[2.2.1Jhepiane'* which was made as 
described in Example574 
MS (ESI): 480/482 (M+H; "Br/«'Br). 

IR(Mic): Vmax: 3484,3302,3209,3077,2932,2724. 1628, 1599, 1585, 1562, I5I4, 
1433 cm 

Example 574 

4-amino«5-(3-bromophenvlV7-(6~^R.R-tran s-3.4-dihvdroxvpvrrolidinvh-3- . 
Pvridvnpv ridor2.3-dlnvrimiHip^ 

Prepared as described for Example 370 except substituting 3R,4R- 
dihydroxypyrrolidine for 4-methox>piperidine and was prepared as follows: To a solution 
of N- benzyl-3R,4R-dihydroxypyrroiidine (Digital; 1.4 g. 7.25 ramol) in methanol, 
Pd(OH)jon carbon (300 mg) was added followed by (I atom.) at room temperature 
over night. Standard work up gave 635 mg of the product (85%). 
MS (ESI): 479/481 (M+H; '*Br/"Br). 

IR(Mic): Vmax: 3484.3303,3208,2932,2861, 1585, 1562, 1538, 1513, 1434, 1078 cm- 

Example 575 

4-amino-5-(3>bromophenvn-7>f6-r4-K3x o.l.phenvl-l,\8-tria2aspirof4.5]decan-8-vlV3- 

pyridyhpyridof 2^ 1 -H Ip vrimidine 
Prepared as described for Example 370 except 1 -phenyl- 1,3.8- 
triazaspiro[4.5]decan-4-one (Acros) for 4-mcthoxypipcridine. 
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MS (ESI): 607/609 (M+H; "Br/^'Br). 

IR(Mic): Vmax: 3427,3321,3055. 1776, 1644, 1607, 1533, 1445, 1373, 1246 cm '. 

Example 576 

4-aminoo-f3-bromonhenvlV7-r6-/l- oxa-4-oxQ-4.ihia.ji.a7acp ;rn [4.5]decan-8.vl)--^. 

PYridYi)pYridor2.3-d1iivrimiding 
Prepared from Exampie586 as follows: to a solution of Examplc586 (250 mg, 0.47 
mmol) in CHjClz at 0 °C, mCPBA was added in small portion. The reaction was 
monitored by TLC. After reaction completion, quenched with sodium thiosulfate. 
Standard work-up, followed by chromatography purification (SiO,, 10% MeOH in 
CH2CI2) to give 152 mg of the title compound (59%). 
MS (ESI);55 1/553 (M+H; ''Br/^Br). 

IR(Mic): Vmax: 3474,3384,3305,3062,2918, 1603, 1581, 1561, 1511, 1413, 1352, 
1228 cm''. 

Example 5?? 

4-amino-5.(3-bromophenvl)-7-(6-(l^xa-4.4-dioxido-44hia-«.a7 asT3irof4.51decan.l^-vlV 

pyridvnpvridor2.3-dlpvrimiHmP 
Prepared from Example586 as follows: to a solution of Example586 (300 mg, 0.56 
mmol) in acetic acid at 0 a solution of KMnO, in water was added till the color stayed. 
Quenched with sodium thiosulfate. Standard work up, followed by chromatography 
separation (SiO., 5% MeOH in CHjClj) to give 151 mg of the title compound (48%). 
MS (ESI): 567/569 (M+H; ^r/*'Br). 

IR (Mic): Vmax: 3475, 3348, 3210, 3061, 2955, 1694, 1585, 1308, 1235 cm '. 

Example 578 

i'amino-5-(3-bromophenvi>-7-(6-f4-oxo .l-phenvl-l -^R-triazaspirQfq.Sldec-l-en-S-vn-l. 

PVridvnnv ridof2,3-d)p YT^miHin^ 
Prepared as described for Example 370 except substituting I -phenyl- 1,3.8- 
tria2aspiro[4.5)dec.2-en.4-one for 4-methoxypiperidine as follows: l-phenyM,3,8- 
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tria2aspiro[4,5]decaN-4-one (Acros; 350 mg, 1.5 mmol) was used to react with the 
chloride intermediate (200 mg, 0.48 mmoi) in DMSO at 1 00 for over night. There 
were two major products, one of them was the desired compound (95 mg, 33%). 
MS (ESI): 605/607 (M+H; 'WBr). 

IR(Mic): Vniax: 3486,3325,3194,3056,2957,2870, 1719, 1602, 1580, 1559, 1533, 
1353, 1256 cm'. 

Example 579 

4-amino-5-{3-bromophenvlV7-r6. ^4-(2-keto^l..ben2imida2olinvi)DiDeridinvlV3. 
PvridazinvnDvridQf2, 3-dlDvrimidine 
Prepared as described for Example 367 except substituting 4-<2-keto-l- 
benzimidazolinyOpiperidine (Aldrich) for "(lS,4S)-2-aza-5-oxa-bicyclo(2.2.1 jheptane". 
MS (ESI): 594/596 (M+H; ''^r/"Br). 

IR(Mic): Vmax: 3435, 3347, 3063, 1690, 1631, 1610, 1554, 1484, 1375 cm '. 

Example 580 

4>amipo-S-f3>brompphenvl)-7.r6-(4-oxothiomorphQlin vn-3-DvridvnDvridof2.3. 

dlpYrimidine 

Prepared from Ex. 328 as follows: to a solution of Example328 (400 mg, 0.84 
mmol) in acetic acid, HjO, (30%) was added till all the starting material was converted to 
the desired product. Standard work up, followed by chromatography (SiO,, 10% MeOH 
in CH2CI2) gave 301 mg of the title compound (72%). 
MS (ESI): 495/497 (M+H; "Br/*'Br). 

IR(Mic): Vmax: 3440,3060,2869, 1695, 1645, 1606, 1484, 1372, 1243 cm '. 
MS (ESI): 495/497 (M+H; "Br/«'Br). 

Example 581 

4>amino-5-(3-bromophenvtV7-l'6 -f4-(2-keto.l-bcn2imidazoJinvnpiperidinvn.3- 
PvridvnpvridQ[2.3~dlpvrimidine 
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Prepared as described for Example 370 except substituting 4-(2-kcto.l- 
benzimidazoUnyOpiperidine (Aldrich) for 4-methoxypipcridine. 
MS (ESI): 593/595 (M+H; "Br/^'Br). 

IR(Mic): Vmax: 3473,3304,3063,2918, 1603, 1581, 1512, 1413, 1353, 1228 cm*'. 
4-affiiQo-5-f3-bromonhenvh-7-rfi^-n iethvl-N-r2-pvridvlethvhaminnUV 

DVridvnpvriri^f? [pvrjmi'Wtt^ 

Prepared as described for Example 370 except substituting 2-<2'- 
meihylaminoethyOpyridine (Aldrich) for 4-methoxypiperidine. 
MS (ESI): 512/514 (M+H; "Br/»'Br). 

IR(Mic): Vmax: 3475,3303,3046,2931, 1648, 1583, 1561, 1519, 1405, 1354, 1142 

Example 583 

4>amino-5^3-bmmophenvlV7-( 6-(N-methvl-T>f.f4-DVTidvlethvnaminoV-V 
PvridvnDvridQp,l -d1pvrimidiTH j> 
Prepared as described for Example 370 except substituting 4- 
(2'methyIaminoethyI)pyridine (Aldrich) for 4-mcthoxypiperidine. 
MS (ESI): 512/514 (M+H; "Br/"Br). 

IR(Mic): Vmax: 3480, 3252,3000, 1600, 1590, 1570, 1350 cm '. 

Example 584 

4-amino-5-(3-bromonhenvlV7-(6-M4-l-p vridvlmethyl) n niino-3-DvndvnpvHdn p,1- 

dlpvrimidine 

Prepared as described for Example 370 except substituting 3- 
(aminomethyl)pyridine (Aldrich) for 4-raethoxypiperidine. 
MS (ESI):484/486 (M+H; ''Br/^^Br). 

IR(Mic): Vmax: 3477,3289,3233,3040, 1640, 1610, 1558, 1480. 1392, 1353, 1310, 
1145 cm-'. 
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Example ^ 

4-amino-5-n-hmTTinphenvlV7-f6-f2 >hvdroxvmethvloiDeridinvlV3-Pvridvnovridnf:> , l 

dlovrimidine 

Prepared as described for Example 370 except substituting 2- 
(hydroxymethyI)piperidine (Aldrich) for 4-mcthoxypiperidine. 
MS (ESI): 491/493 (M+H; "Br/^'Br). 

IR(Mic): Vmax: 3479,3396,3299,3076,2935,2858, 1643, 1600, 1580, 1558, 1506, 
1418, 1351 cm*. 

Example 586 

4»amino>5-r^^hrnmophenvn-7> ^6-(lHJxa-4-thia-8-azaspiror4.51decan.K-vlUl, 
Pvridvnpvridof2.1-ri] pvrimidine 

Prepared from Ex. 328 as follows: to a slurry of Example328 (1 .0 g, 2.1 mmol) in 
CHjCl^ (220 mL), thioethanol (295 mL, 4.2 mmol) was added followed by BF, etherate 
(535 mL, 4.2 mmol). The mixture stirred at room temperature for 1 day, and quenched 
with NaHC03 (sat.). Standard work up, the crude product mixture was then rccrystalized 
from CHaCVMcOH/hexanes to give the title compound (902 mg, 80%). 
MS (ESI): 535/537 (M+H; "Br/»'Br). 

IR(Mic): Vmax: 3487,3471,3291,3048,2949,2858, 1642, 1603, 1560, 1511, 1418, 
1353,1227.1085 cm '. 

Example 587 

4-amino-5-^3-bromonhenvh-7^6-/4 -hvdroxv-4^4-bromQphenvnniDeridinvlVl- 
PVridvnDvridof2. 3-d1pvrimidine 
Prepared as described for Example 370 except substituting 4-(4'-bromophenyl)-4- 
hydroxypiperidine (Aldrich) for 4-methoxypiperidine. 
MS (ESI): 633/635 (M+H; ''Br/^'Br). 

IR (Mic): Vmax: 3483, 3296, 3055, 2944, 1645, 1604, 1561, 1531, 1506, 1430, 1340, 
1238 cm '. 
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Example 588 

4-amino-5-0-bromoDhenvn-7-r6-M-N-f? .Dvridnvhpip ^r a7jnvh-3.nvridvhpvri 

dlpvrimidine 

Prepared as described for Example 370 except substituting l-(2'- 
pyridino)piperazine (Aldrich) for 4-methoxypiperidine. 
MS (ESI): 539/541 (M+H; "Br/«'Br). 

IR(Mic): Vmax: 3476,3289.3052,2929,2843. 1642, 1597, 1559, 1481, 1398, 1231 cm 

Example 589 

4'amino-5>r3-bromonhenvlV7-r6-r4 -N-(2-hvdmxvethvlQxvethv|)piixra7invn.l- 
pyridynpyridnp^-^-Hl pyrimidine 
Prepared as described for Example 370 except substituting l-{2-(2- 
hydroxyethoxy)ethyl)pipera2ine (Aidrich) for 4-methoxypiperidine.. 
MS (ESI): 550/552 (M+H; '^r/*'Br). 

IR (Mic): Vmax: 3490, 3396, 3279, 3143, 2919, 2852, 1633, 1604, 1582, 1555, 1504, 
1424, 1337, 1241, 1119 cm-'. 

Example 590 

4-amino-5»r3-bromophenvlV7- r6^4.4-diapetoxvethvlthio^piperidinvlVi. 
PvridvnDvridof2,3-d1pvTimiHjT^,> 
Prepared as described for Example 370 except substituting 4,4-di(2'-aceioxyethaN- 
l-lhio)piperidine for 4-methoxypiperidine. This amine was prepared was made as follows: 
to a solution of 4-piperidinonc hydrochloride salt (5.0 g, 32.6 mmol) in acetic acid (100 
mL), 2-thioethaN-lK)l (3 mL. 42.8 mraol) was added followed by BF, etherate (9.0 mL, 
71.0 mmol) at room temperature. The reaction mixture was allowed to stir at room 
temperamre for 3 days, and standard woric-up gave a crude product 8.28 g (86%). 
MS (ESI): 697/699 (M+H; "Br/^'Br). 


-298- 


wo 00/23444 


PCT/US99/24901 


IR(Mic): Vmax 3482, 3300, 3058, 2944. 2853, 1738, 1602, 1574, 1560, 1508. 1352, 
1231 cm'. 

Example 591 

4-amino-5-r3-bromophenvn-7-<^6 -(N-methv.N-|'3-pvridvlmethvl)aminoV3- 
PVridvnpvridftp;t-d1 pvrimidine 

Prepared as described for Example 370 except substituting 3- 
(methylaminomethyl)pyridine (Maybridge) for 4-methoxypiperidine. 
MS (ESI): 498/500 (M+H; "Br/"Br). 

IR(Mic): Vmax: 3477,3298,3092,2923, 1645, 1604, 1559, 1516, 1399, 1356cm-'. 

Example 592 

4-aminQ-5-r3-bromonhenvlV7-r6^4- pvTToiidinvlp i peridinvlVl-pvridvnpvridor2,1- 

dlpvrimidipe 

Prepared as described for Example 3 70 except substituting 4-(l - 
pyrrolidinyl)piperidine (Aldrich)for 4-methoxypiperidine 

MS (ESI): 554/556 (M+H; '"Br/^'Br). 

IR(Mic): Vmax: 3474,3299,3042,2807, 1647, 1601, 1574, 1560, 1507, 1231 cm '. 

Example 593 4-amino-5-(3-bromonhenvlV7 ^ 6-(2-n H..m»dazol-4-vnethvlaminnVl- 
PVrida2invnPVridor2.3-d]pvrinii^inP 

4-Amino-5-(3.bromophenyl)-7-(6-cWoropyridaz-3-yl)pyrido[2,3-d]pyriraidine(165mg), prepared 
in Example 367, histamine (I33mg), and potassium carbonate (166mg) were suspended in 
pyridine (2ml) and heated at nO*»C for 20h. The reaction mixture was then directly 
chromatographed (TFA/MeOH/CH^CU) to give the title compound, 
mp: 6 ' 235X; MS (ESI)* m/z: 488/490. 

IR(cm-'): 3475, 3301. 3199, 1721, 1625, 1580, 1553, 1467, 1357. 1133. 

Example 594 
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4-amino'5-(3-bromophenvn-7-f6-r 4-N'CvanQmethvlDiTxmmvn'3-Dvridvl>Dvridor2J- 

dfovrimidine 

Prepared by deformylation of Example 329 with hydrochloric acid in methanol and 
followed by treatment with iodoacctylnitrile in dimethyformamidc. 
IR (mic) 3473, 3299, 2822, 1561, 1234 cm '; 
MS m/z 502 (M+H)*. 

Example 595 

4-amino-5-(3-bromophenvn-7-r 6-0-hvdroxvDvrroldinvlV3«Dvridvnp\Tido[2.3- 

d]pvrimidine 

Prepared as described for Example 370 except substituting 3-hydroxypyrrolidine 
for 4-methoxypiperidine. 

IR (microscope) 3480, 3300, 1606, 1559, 1431, 1309cm '; 
MS m/z 463 (M+H)\ 

Example 596 

4-amino-5-r3-bromophenvn-7-<^6-(4-nnethvi piperidinvn-3>pvridYnnvridQr2.3- 

dlpyrimiijine 

Prepared as described for Example 370 except substituting 3-methylpiperidine for 
4-methoxypiperidine. 

IR (microscope) 3473. 3092, 1558, 1506, 1233 cm '; 
MS m/z 476 (M+H)*, 

Example ?97 

4-arpino-S-(3.bromophenyl)-7-(6-(cisO,5.Kiimethvlmorphol»nviV3. D vridvlW^ 

diDvrimidine 

Prepared as described for Example 370 except substituting cis-3,5- 
dimethyimorpholine for 4-methoxypiperidine. 
IR (microscope) 3475, 3090, 1561, 1508, 1239, 1175 cm*' 
MS m/z 492 (M+Hy. 
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Example 598 

4-amino>5«f3-bromophenvlV7-r6> f4.4>difluorQpiDridinvlV3-ovridvnDvridor2.3- 

diDvrimidine 

Prepared as described for Example 370 except substituting 4,4-difluoropipridine 
for 4-methoxypiperidine, 4,4-difiuoropipridine was prepared according to Tetrahedron, 
1977,31, 1707. 

IR (microscope) 3474, 3091. 1507, 1237 cm ';MSm/z 498(M+H)\ 

Example 599 

4-amino-5- (3-bromoDhenvn-7-(6-( 1 . 1 -dioxidovthiomorpholinvlV3' 
Pvrida2invnDvridor2.3-d1pvrimidine 
Prepared by the oxidation of Example 605 using OsO^ in MeOH/CH,C I, /acetone 
(1:1:1) solution. 

IR(KBr) 3470, 1600, 1564, 1316, 1287. 1 122 cm"' 
MSm/z513(M+Hy. 

Examt)le 600 

4-amino-5>(3-bromoDhenvi)-746-thta2olid invl-3.nvridvnnvridor2.3-d1pvrimidine 
Prepared according o the procedure of Example 306. 
IR (microscope) 3468, 3052, 1557. 1509, 1407, 1289 cm '; MS m/z 466 (M+H)\ 

Example 601 

4-amino-5-(^t>n)m0PhenvlV7>(6-(lJ-dioxidovthiazolidiiv3-vl V 3-pvridvnpv^^^ 

dipvrimidine 

Prepared according to the procedure of Example 306. 
IR (microscope) 3466, 3090, 1563, 1508, 1234 cm '; MS m/z 498 (M+H)*. 

Example 602 

4-amino-5-(3'bromophenvh-7.(6-thin morpfaoiinvl-3-pvrida2invnpvridoI2.3-d|pvrimidine 
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Prepared as described for Example 367 except substituting thiomorpholinc for 
( 1 S,4S)-2-aza-5-oxa-bicyclo[2.2. 1 jheptane. 

IR (microscope) 3426. 3063, 1605, 1556, 1442, 1377, 1265 cni ';MSm/z 481 (M+H)\ 

Example 603 - 

4-amino-S-(3-bromophenYlW'(6-(2.5-dihvdmnvrrolvlV3-nvriHvlY Y ri^^ 

Prepared according to the procedure of Example 306. 
IR (microscope) 3468, 3060, 1607. 1550, 1443, 1265 cm '; MS m/z 446 (M+H)^ 

Example 604 

4-amino-5-(3-bromoDhenvn.7 -r6-n.3-dioxq-8.a2asnirnf4.51decan.?^-yt).-^. 

Pvridvl^Dvridnp ^ 1-H Ipyrimidine 
Prepared according to the procedure in Example 346, with potassium-t-butoxide 
and dibromomethane in dimethylformamide. 

IR (microscope) 3468, 3052, 1557, 1509, 1407, 1289 cm '; MS m/z 520 (M+H)\ 

Example 60S 

4,amino-^(3-bromophepY0-7-(6-hvdroxv-3.nvrida7.invf1pv ridor2J.d]nvrimiHin 
Prepared according to the procedure of Example 246c substituting diiomorpholine 
for dimethylamine. 

IR(KBr) 3487, 1601, 1562, 1502, 1 128 cm'' 
MSm/z48l (M+H)* 

Example 6p6 

4-amino-5-r2.3-dichlorophenvlV7. (6.rL4-dioxn-8-a2asnirof4S]decan>8-vn--,- 

PVridvl)Dvridn[?,'^-H] pvrimidine 
The procedure of Example 392 was followed, except substituting 5-acetyl-2-(l,4- 
dioxa-8-azaspiro[4.5]decan-8-yl)pyridine for 5.acetyN2.morphoIinyipyridine. Treatment 
with HCl/ethanoI to form the hydrochloride salt was omitted, and the free base was 
obtained instead. 
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IR(MIC) 3480,3120. 1635. 1605, 1561. 1515. 1429. 1240cm MS m/2 507(M-H) 

Examnle 607 

4-aminoo-isopropvl-7-f6-n.4-dioxa -8-a2asniml4.51decan-8-vlV3-owidvlVvrid 

dipvrimiding 

Prepared by the method of Example 327, substituting 2-methyIpropanal for 3- 
bromobenzaldehyde. 
mp:-205°C; 

MS (FAB)* m/z calc'd for C^H^jNA: 407.2195, found: 407.2186. 
IR(cm-'): 3318, 3142, 2960, 1586, 1554, 1514, 1425, 1344, 1240, 1 105. 

Example 608 J 

4-amino-5>0-bromonhenvlV7-^6.ni peridinvUl-nvridvnDvridflr2,3-dlpvrimidinft 
The title compound was prepared as described for Example 370 substituting 
piperidine for 4-methoxypiperidine, followed by u^tment with IM HCl ether 
MS(APCI+)m/2 461 (M+H)"; 

'H NMR (300 MHz, DMSO-d,) 6 10,05 (bs. IH), 9.00 (m, IH), 8.90 (s, IH). 8.70 (m, IH), 
823 (m, IH), 7.82 (m, IH), 7.60 (m, 2H). 7.40 (m, 2H). 3.87 (m, 4H), 1 .68 (m, 6H) 

gxampte609 

4-amtno-5-(3>broi^ophenvlV7-f6-(3-f4-tetrahvdroDvranvloxvi m inoWo[idinvn.l. 

PYndvi)pvridor2.3-d1ovrimidine 
The title compound was prepared as described for Example 370 substituting 3-(4'- 
tetrahydropyranyl-oximinyOpyiTolidine (prepared as in A-321236.3) for 4- 
methoxypiperidine, followed by trcaunent with IM HCl ether. 
MS(ESI+)m/2 560 (M+H)*; 

•HNMR (300 MHz, DMS0Ki,)5 10.00 (bs, lH),9.i4(s, IH), 8.90(s, IH), 8.65 (m, IH), 
7.97 (s, IH), 7.82 (m, IH), 7.60 (m, 2H), 7.38 (m, IH), 7.04 (m, IH) 4.39 (m, 2H), 4.25 
(m, IH), 3.84 (m, 4H), 3.42 (m, 2H), 2.94 (m, 2H), 1.94 (m, 2H), 1.57 (m, 2H) 
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Example 6 1 0 4-amino-5-( 2-trifluQrophenvIphenvl).7-(6-morphnHnvl-l- 
Pvridvi>pv ridor2.3-d]p vHmiH;ni> 
Prepared as described for Example 395 except substituting 2- 
trifluoromcthylbcnzaldehyde for 2,5-dichIorobenzaldehyde. 
IR(KBr)3495, 1674, 1634, 1487, 1421, 1321, 1302, 1190cm'; 
MS m/z 452.9 (M+H)*. 
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WHAT IS CLAIMED IS: 

1 . A method of inhibiting adenosine kinase by administering to a mammal in need of 
such treatment a pharmaceutical ly effective amount of one or more compounds 
of formula I 



I, 


or a phaimaceutically acceptable salt or amide thereof in vitro or to a mammal 
v/hcrein, 

R' and are each independently selected from the group consisting of hydrogen, 
aUcenyl, alkoxyalkyl, alkoxyalkylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyi, 
alkylcarbonyl. aminocarbonyl, aryl, arylalkyl, arylaikylcarbonyl, arylcarbonyl, 
carboxyaikyi, fdimyl, haloalkylcarbonyl, heterocycle, hetcrocyclealkyl, 
heterocyclecarbonyl, hydroxyaikyl, iminoalkyl, and (NZ,Z3)a!kyl, or R* and R- may join 
together with the nitrogen atom to which they arc attached to form a 5-7 membered ring 
optionally containing 1-2 additional heteroatoms selected from the group consisting of O, 
N,andS; 

Z, and Zj are each independently selected from the group consisting of hydrogen, 
alkoxycarbonyU alkyl, alkylcarbonyl, benzyl, benz>'loxycarbonyl, and forniyl; 

R^ is selected from the group consisting of alkenyl, alkyl, alkynyl, aryl, ao'lalkyi, 
cycioalkyl, cycloalkylaJkyl, heterocycle, hcterocyclealkyK heterocyclealkylcarbonyl, 
(NZ,Z,>lkyl, and -R^R^ 

R*^ is selected from the group consisting aryl and arylalkyl; 

R° is selected from the group consiting of aryl, arylalkoxy, arylalkyl, aryloxy, 
heterocycle, and heterocyclealkyi; 

R* is selected from the group consisting of alkenyl, alkoxyalkynyl, alkyl, alkynyl, 
cycioalkyl, aryl, arylalkyl, heterocycle, heterocyclealkyi, and -R^R^R*^; 
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is selected from the group consiting of ar>l arylalkyl, heterocycle, and 
heterocyclcalkyi; 

is selected from the group consisting of aryi, aryialkoxy, arylalkoxyimino, 
arylalkyl, aryloxy, heterocyclc, heterocyclealkoxy, heterocyclealkyl, heterocyclecarbonyl. 
heterocycleimino, heterocycleoxy, heterocycleoxyalkyi, heterocycleoxyimino, 
heterocycleoxyiminoalkyl. and heterocyclesuifonyl; 

is absent or selected from the group consiting of aryl, arylalkoxy, 
arylalkoxyimino, arylalkyl, aryloxy, hcterocycle, heterocylealkoxy, heterocyclealkyl, 
heterocyclecarbonyl, heterocycleimino, heterocycleoxy. heierocyclcoxyalkyl, 
heterocycleoxyimino, hcterocycleoxyiniinoalkyl, and heterocyclesuifonyl; and a dashed 
line — indicates that a double bond is optionally present provided that proper valencies are 
maintained; 

with the proviso that the following compounds are excluded. 
4-amino-5-(4-chorophenyI>7-(4-nitrophenyl)pyridol[2,3^]pyrimidine, 
4-amino-5-(4-methoxyphenyl).7.(4-nitrophenyl)pyridol[2J-dJpyrimidine, 
4-amino-5-(4.fluorophenyl)-7-(4-fluorophenyl)pyridol[2,3-d]pyrimidine, 
4-amino-5-(4-chlorophenyl)-7.(4-nuorphenyl)pyridoi[2,3-d]pyrimidine. 
4-amino-5-phenyl-7-(4-aminophenyl)pyrido[2,3-d]pyrimidine, 
4.amino-5-phenyI-7-(4-bromphenyl)pyrido[2,3-d]pyrimidine, 
4-amino-5-(4.methoxyphenyl).7-(4-aminophenyl)pyrido[2,3-dlpyrimidine, 
4-amino-5-{4-meihoxyphenyl)-7-(4-brDniphenyl)pyrido[2,3-dlpyrimidine,and 
4-amino-5,7-diphenylpyrido[2,3-d]pyrimidine. 

2. A method of inhibiting adenosine kinase according to claim I comprising 
administering a compound of formula 1 



I, 
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or a pharmaceuticaliy acceptable salt or amide ihereof wherein. 

R' and R- are each independently selected from the group consisting of hydrogen. 
aikcnyL alkoxyalkyl, aJkoxyalkylcarbonyl, aJkoxycarbonyl, alkyl, alkyicarbonyJ, 
aminocarbonyJ, aryl, arylcarbonyl, carboxyalkyi, formyl, haloalkylcarbonyl, 
heterocyclealkyl, hydroxyalkyl, iminoalkyi, and (NZ,Z2)aikyl, or R' and R^ may join 
together with the nitrogen atom to which they are attached to form a 6 membered ring 
optionally containing I additional heteroatom selected from the group consisting of O, N, 
and S; 

R^ is selected from the group consisting of alkenyi, alkyl, aryl, arylalkyl, 
cycloalkyi, heterocycle, heterocyclealkyl, (NZ,22)alkyl, and -R^R»; 

R'^ is selected from the group consisting of ar>i and arylalkyl; 

is selected from the group consisting of aryl, arylalkoxy, arylalkyl, ar>'loxy, and 
hcterocycle; 

R* is selected from the group consisting of alkoxyalkynyl, alkynyl, aryl, 
heterocycle, and -R^R^^; 

R^ is selected from the group consisting of aryl and heterocycle; 

R"^ is selected from the group consisting of aryl, arylalkoxy, arylalkyl, aiyloxy, 
heterocycle, heterocycleaikoxy, heterocyclealkyK heterocyclecarbonyl, heterocycleoxy, 
and heterocyclesulfonyl; 

is absent or selected from the group consisting of aryl, arylalkoxy, 
arylalkoxyimino, arylalkyl, aryloxy, heterocycle, heterocylealkoxy, heterocyclealkyl, 
heterocyclecarbonyl, heterocycleimino, heterocycleoxy, heterocycleoxyaikyl, 
heterocycleoxyimino, and heterocycleoxyiminoalkyi; 

2, and are each independently selected from the group consisting of hydrogen, 
alkoxycarbonyl, alkyl, alkylcarbonyl, benzyl, benzyloxycarbonyh and formyl; and 

a dashed line — indicates that a double bond is optionally present provided that 
proper valencies are maintained. 

3. A method of inhibiting adenosine kinase according to claim 1 comprising 
administering a compound of formula II 
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11, 

or a phaimaceutically acceptable salt or amide thereof wherein, 

and R' are each independently selected from the group consisting of hydrogen, 
5 alkenyl, alkoxyaikyl, alkoxyalkylcarbonyl, alkoxycarbonyl, aJkyI, alkylcarbonyl, 
aminocarbonyi, ar>l, aryicarbonyl, carboxyalkyl. fonnyK haJoalkylcarbonyl 
heterocyclealkyl, hydroxyalkyl, iminoaJkyl, and (NZ.ZJalkyI, or R' and R^ may join 
together with the nitrogen atom to which they are attached to form a 6 membered ring 
optionally containing 1 additional heteroatom selected from the group consisting of O, N, 
10 aodS; 

R^ is selected from the group consisting of alkenyi, alkyl, aryl, arylalkyl, 
cycloalkyl, heterocycle, heterocyclealkyl, (N2,22)alkyl, and -R*R»; 
R* is selected from the group consisting of aryl and arylalkyl; 
R* is selected from the group consisting of aryl, arylalkoxy, arylalkyl, aryloxy, and 
1 5 heterocycle; 

R* is selected from the group consisting of alkoxyalkynyl, alkynyl, aryl, 
heterocycle, and -R^R'^R^; 

R*^ is selected from the group consisting of aryl and heterocycle; 
R° is selected from the group consisting of aryl, ao'lalkoxy, arylalkyl, aryloxy, 
20 heterocycle, heterocyclealkoxy, heterocyclealkyl, heierocyclecarbonyl, heterocycleoxy, 
and hctcrocyclesulfonyl; 

is absent or selected from the group consisting of aryl, arylalkoxy. 
arylalkoxyimino, arylalkyl, aryloxy. heterocycle, heterocyleaikoxy, heterocyclealkyl. 
heterocyclecarbonyl, heterocycleimino. heterocycleoxy, heterocycleoxy alkyl, 
^5 helerocycleoxyimino, and heterocycleoxyiminoalkyi; and, 

Z, and Zj are each independently selected from the group consisting of hydrogen, 
alkoxycarbonyl, alkyl, alkylcarbonyl, benzyl, benzyloxycarbonyl, and fomiyl. 
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4, The method according to claim 3 wherein R' is selected from ihe group 
consisting of: 

phenyl; thiophene-2-yI; 3-methyl-2-oxoben20xazolin-6-yl; 2-(dimethylainino)-5- 
pyrimidinyi; 2-(N-formyl-N-inethyI aniino>5-pyriniidinyl; 2-CN-methoxyethyI-N-niethyl 
aniino)-5-pyrimidinyl; 2-(N-methylainino)5-pyrimidinyl; 2-(l-morpholinyl)-5- 
pyrimidinyi; 2-(l-pyiTolidinyl)-5-pyrimidinyl; 2-<liniethylainino-5-pyrimidinyl; 2-fiiranyl; 

2- oxobenzoxazolin-6-yU 2-pyridyl; 3-(dimethylamiao)phenyI; 3-amino-4-methoxyphenyl; 

3- bromo-4-(dimethylamino)phenyl; 3-methoxyphenyI; 3-methyl-4-(N-acetyl-N- 
niethylamino)phenyl; 3-methyl-4.(N-fonnyl-N-methylainino)phenyl; 3-methyl-4-(N- 
methyl-N-(trifiuoroacetyl)amino)pheny I; 3 -mcthy M-{N'-methylamino)pheny 1; 3-methy I- 

4- pyrrolidinyiphenyl; 3.pyridyl; 3,4-dichlorophenyi; 3,4-methylenedioxyphenyI; 3,4,5- 
trimethoxyphenyl; 4-(acetyIamino)phenyI; 4-(diniethyIamino)-3-fIuorophenyl; 4- 
(dimethylamino)phenyl; 4.(imidazol-l-yl)phenyl; 4-<methyIthio)phenyl; 4- 
(morpholinyl)phenyl;4-<N-(2-(dimethylamino)ethyl)amino)pheny];4-(N-(2- 
methoxyethyl)amino)phenyl;4-(N-acetyl.N-methylamino)phenyl;4-(N-ethyl-N- 
fonnylamino)phenyl; 4-(N-ethylamino)phenyi; 4-(N-formyl-N.(2- 
meihoxyethyl)amino)phenyi; 4-(N-isopropylamino)phenyl; 4-(N-methyl-N-((2- 
dimethylamino)ethyi)amino)phenyi;4-(N-methyl-N-(2-(N- 

phihaiiniidyI)acetyl)araino)ph€nyi; 4-(N-melhyl-N-(2-cyano)ethyIamino)phenyi; 4-(N- 
methyl-N-(2-methoxyethyl)aniino)phenyl; 4-(N-methyl-N-(3- 

methoxy)propionylainino)phenyl;4^-methyl-N-acctylamino)phenyl; 4-(N.methyI-N- 
formyJaniino)phenyl; 4-(N-methyl-N-trifluoroacetyJamino)phenyI; 4-(N- 
morpholiny!)phenyl; 4-{thiophene.2-yt)phenyl; 4-(ureido)phenyi; 4-(2- 
(diniethylamino)acctylamino)phenyl; 4-<2-mcthoxy)acetyIamino)ethyI)amino)phenyI; 4- 
(2-methoxy)ethoxyphenyl; 4-{2K>xo-3-oxazolidinyl)phenyl; 4-(4.methoxy-2-butyl)phenyl; 
4-(4-methylpiperidinyl)phenyi; 4-(5-pyrimidinyl)phenyl; 4-aminophenyl; 4-bromophenyi; 
4-butoxyphenyl;4-carboxaniidophenyl; 4-chlorophenyl; 4K:yanophcnyl; 4- 
diethylaminophenyi; 4.diethyImaionyIallyiphenyl; 4-dimethylaminophenyi; 4- 
ethoxyphenyl; 4-ethy!phenyl; 4-fluorophenyI; 4-hydroxy phenyl; 4-imida2olylphenyl; 4- 
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iodophenyl; 4-isopropylphenyl: 4-methoxyphenyl; 4-methylaminophenyI; 4- 
.methyIsulfonylphenyl;4-morpholinylphenyl;4-N-(2.(dimethylaniino)ethyl).N- 
formylamino)pheny i ; 4-N-(3-methoxypropionyI)-N-isopropyI-ainino)pheny]; 4-N-ethyl- 
N-(2-methoxycthyl)amino)phcnyl; 4-N-formylpiperazinylphenyl) 4-nitrophenyl; 4- 
piperidinylphenyl; 4-(3-pyridyl)phenyi; 4-pyrToIidinylphenyl; 4-t-butylacryIphenyi; 5- 
(dunelhylamino)thiophene-2-yI; 5-amino-2-pyridyl; 5-dimethylainino-2-pyra2inyl; 3- 
dimethylammopyridazin-6-yI; 5-dimethylainino-2-pyridyl; 5-pyrimidinylphenyl; 6-(N- 
me%i-N-formylamino)0-pyridinyl;6-(N-methy|.N-methoxyethylamino^3 6- 
(2-oxo-3-oxazoIidinyl)-3-pyridinyl; 6-dimethylamino-3-pyridinyl; 6-iniidazoIyl-3- 
pyridinyl; 6-morphoIinyl-3-pyridinyl; 6-pyrrolidinyl-3-pyridinyl; 6-(2-propyl).3-pyridinyI; 
(4-formylamino)phcnyl; 6-(4-oxopiperidinyl)-3-pyridazinyl; 6-(4- 
morpholinyliminopiperidinyl)-3-pyrida2inyl; 6-((lS,4S)-2K)xa-5.azabicyclo[2.2.1]heptan- 

5- yl)-3-pyrida2dnyl; 6-(4-methoxyirninopiperidinyl)-3.pyrida2inyl; 6-phenyJineihoxy.3- 
pyridazinyl; 6-(IJ-dioxidoythiazolidm-3-yl)-3-pyTidyl; 6-(l,3-dioxa.8- 

a2aspiro[4.5]decan.8-yl)0-pyridyl;6-(l.oxa-4-thia-8-azaspiro[4,5]decan-8-yI)-3-pyrid^ 

6- (l,l^ioxidoythiomorpholinyl)-3-pyridazinyl; 6.(l-oxa-4,4-dioxido-4-ihia-8- 
azaspiro[4.5]decan-8.yl)-3-pyridyl; 6-(l-oxa-4.oxo-4-thia-8-azaspiro[4.5]decan-8-yI)0- 
pyridyl; 6-{3.hydroxy.8-azabicyclo[3.2.1]octan-8-yl)-3-pyridyl; 6-(4-oxo-l-phenyl-l,3,8- 
triazaspiro[4.5]decan-8-yl)0-pyridyl;6-(4^xc>-Nphenyl-lJ,8.ma2aspiro[^^ 
yl>3-pyndy!;6KN-I,4Klioxa-8-azaspiro[4.5]decan-8-yl)0-pyridylsidfonM^ 2-(l,l. 
dioxidothiomorpholinyi)-5-thiazoyl;5KU4Klioxa.8-azaspiro[4.51decan-8-yl)-2-pyM^ 
2-(I,4-dioxa-8.a2aspiro[4.5]decan-8-yl)-54hiazoyl;6-(hexahydro-IH-f^ 
yl)-3-pyridazinyl; 6-(hexahydro-lH-furo[3,4-c]pyrToJ-5-yl).3-pyridyl; 6-(4- 
raelhoxypiperidinyl)-3-pyridyl;6-(4J-epoxy-7-methyI-2,3,3A,4,5,6JJa-octah^ 
isoindolyI).3-pyrida2inyl; 6K4-(4-tetrahydropyranyIoxy)iminopiperidmyl)-3-pyrida2inyl; 
6-isopropoxy-3-pyridazinyi; 6-(2,4-diox<KlH,3H>quinazoIiji-3-yl)-3-pyridyl; 6-(4.(N- 
methyIpipei^nyl)iminopiperidinyl).3-pyridazinyl;6-(44etrahydropyn^^^ 
pyridazinyl; 6-morphoIinylethoxy-3-pyridazinyl; 6-(4-ethoxypiperidinyl)-3-pyrida2inyI; 6- 
( 1 ,4-dioxa-8.azaspiro[4.5]decan-8-y l)-3-pyridyl; 6-<4-(2-ethoxyethoxy)pipcridinyl>3- 
pyridazinyl; 6-((3aR,6aS)-2.oxo-letrahydro-3aH-[ 1 >3]dioxolo(4.5.c]pyrrol.5.y i)-3-pyridyl; 
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6-(4-(4-tetrapyranyloxyethyi)piperidinyl)-3-pyridazinyl; 6-(3-(R)- 
tetrahydrofuranyloxy)pip€ridinyI)-3-pyridazinyl; 6-(3-(S)- 
tetrahydrofuranyIoxy)piperidinyl)-3-pyrida2inyi;6-(trans-3-ethoxy-4- 
hydroxy)pyrrolidinyl)o-pyridazinyl;6-(cis-3-ethoxy-4-hydroxy)pyrrolidmyl>.3- 
pyridazinyl; 6.(trans-3-ethoxy>4-hydroxy)pyrrolidinyl>3.pyridyl; 6-(trans.3.4-bis- 
ethoxy)pyrTolidinyl)-3-pyridazinyl; 6-(trans-3,4.bis^thoxy)pyiTolidinyl)-3.pyridyl; 6-(cis. 
3,4-bis-ethoxy)pyrroIidinyl).3-pyridyl; 6-(cis-3,4-bis-ethoxy)pyrroIidinyl)-3-pyridazinyi; 
6-(cis-3-ethoxy-4-hydroxy)pyrrolidinyl)-3-pyridyl; 6-(cis-3-ammo-4- 
hydn>xy)pyrroIidinyl)-3-pyridazinyl; 6-(cis-3-amino^-hydroxy)pyiToHdinyl)-3-pyridyI; 6- 
(1 .5-dioxa-9-azaspiro[5 J]imdecan-9-yl)-3-pyridaziayi; 6.(4-tertbutyl)pip^^ 
pyridazmyl; 6-{4-N-formyI)piperidinyl-3-pyrida2inyl; 6-morphoIinyI-3-pyridazinyl; 4.N- 
lAdioxa-8-a2aspiro[4.5]decan>8-ylbenzenesuIfonaniide;4-(4-dioxa.8- 
azaspiro[4.5]decan-8-yIcarboxamide)phenyl; 6-(3-meihoxy-l ,5-dioxa-9- 
azaspiro[5.5]undecan.9-yl)0-pyridazinyl;6-(K5-dioxa-3-hydroxymethyl-9- 
a2aspin>[5.5]imdecan-9-yl)-3-pyridazinyl;6-(S-0-ethyi.2-hydroxymethyIpyrroli^ 
pyridazinyl; 6-(4-acetyl- 1 -oxa-4,8-dia2aspiro[4.5]decan-8-yl)-3-pyridazmyl; 6-((2R,3R)- 
2,3-bis(methoxymethy I)- 1 ,4-dioxa-8-azaspiro[4,5]decan-8-yi)-3-yridazinyl; 6-((2S.3S)- 
2,3-dimethyl- 1 ,4-dioxa-8-azaspiro[4. 5] decan-8-yl)-3 -pyridazinyl; 6-(4,4-(cis-U- 
dioxycyclopentane)piperidinyl)-3-pyridazinyl; 6-{4,4-(lS^S- 
dimethoxymethylethanedioxy)pip€ridinyl)-3-pyrida2inyl; 6-(4,4-(cis-3,4-dioxy- 
oxacyciopenUme)piperidinyl)-3-pyridazinyl; 6-(4,4-(l ,3-dioxy-2- 
methoxypropyiene)piperidinyl).3-pyridazinyl; 6K4.4-( l,3-<iioxy-2- 
hydroxymethyIpropylene)piperidinyl)-3-pyridazmyl; 6-{4,4-(2-(2,2-spiro- 
oxacyciopropane.U3-dioxypropyiene)pipcridinyl)-3-pyridazinyI; 6-morphoiinyl-3- 
pyridazinyl; 6-(^morpholinyliminopipcridinyl)-3-pyridyl; 6-(4-(N- 
methylpiperazinyI)iminopiperidinyl>3-pyridyU 6-(4Kl ,2,4-tri^ 
3-pyridyl; 6-(4-ethylpiperidinyIcarboxylate)-3-pyridyl; 2-phenyimethyl-3(2H)- 
pyrida2inone-6-yl;6-(4-(morphoIinyicarboxamide)piperidinyl)-3-pyridyl; 6-(4-(N- 
moipholinylaniinocarboxainide)piperidinyl)-3>pyridyl;6-(4.{N,N- 
dimcthylaminocarboxamide)piperidinyl)-3-pyridyl; 6-(4-(N-mcthyl-N- 
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methoxyethylcarboxamide)piperidinyl)-3-pyridyl; 6-(4-(N- 

methoxyethyIcarboxamide)piperidinyl)-3-pyridyl; 6-(4-hydroxymethylpipcridinyl)-3- 
pyridyl; 6-(4-hydroxypiperidinyl)-3-pyridyI; 6-(4-N-acetylpipcra2inyI)-3-pyridyI; 6-(4- 
cyanopiperidinyI>3-pyridyI;6.(4-N-(4-fluorophenyl)pipera7jnyl)-3-pyridyl; 4- 
morpholinylbenzenesuJfonamide;4.N-4.4-ethylenedioxypiperidinylbenzene 
4-N-cyclopropylbenzenesulfonamide; 4-piperidmeben2enesuIfonamide; 4-(4. 
cyanopiperidine)benzenesulfonamide; 4-N-cyclopropyImethylben2cnesulfoiiamide; 4- 
N,N-dimethyIaiiimobenzenesulfonamide; 4-N-(S)-2- 
hydroxymethylpynolidinebenzenesulfonamide; 4-(4- 
hydroxypiperidine)ben2enesulfonamide; 4-{cis-3,5- 

dimethylmorphoIinyI)ben2cnesulfonamide; 3-fluoro-4.thiomorphol iny (phenyl : 6- 
(thiomorpholinyI)-3-pyridyl; 6-(4,4-dioxothiomorpholinyI).3-pyridy!; 4-(4,4. 
ethylenedioxypipcridinylcarboxamide)phenyI; 4-(N-cyciopropyIcarboxamide)phenyl; 4- 
(morpholinylcarboxainide)phenyl; 6.N-cyclopropylamino-3-pyridyi; 4-(4- 
hydroxypiperidinyIcarboxamide)phenyl;6-(SVhydroxymethylpyrrolidinyl-3-pyridazinyl; 
6-(4-(2-ethoxyethoxy)piperidinyl)-3-pyridyI; 6.hexahydropyrimidine>.3-pyridyl; 6-(S).2- 

ethoxyeihoxypyrTolidinyI>.3-pyridyl;6KR)-2-ethoxyethoxypyrToIidiny()-3.pyridyl;6.(cis- 
3,4-dihydroxypyrolidinyl>3-pyridyI; 6.[(3aR,6aS)-teirahydro.3aH-[l,3]dioxoIo[4,5- 
c]pyrrol-2.one-5-yI]-3-pyridyl; 6-(cis-2,3.dihydroxypyrrolidinyl)-3-pyridazinyl; 6-(S,R-2. 
hydroxymethyI-4-hydroxypym)lidinyl).3-pyridyI;6-(R.2-hydroxymeihyW.pyrrolidm^ 
3-pyridazmyl; 6-(lS,4S)-2-aza.5-oxa-bicyclo(2.2.I]heptane>3.pyridyI; 6-(2. 
imidi2oiidone-Kyl>3-pyridyI;4.(2,4KIH,3H).quina2olinedion0.y^ 
moipholinylcarboxamideO-pyridazinyl; 6.methoxy-3-pyridazinyl; 6.N,N- 
diethoxyethylamino-3.pyridazinyI; 6^4.ethoxymethyIpiperidinyl>.3-pyrida2inyi; 6-(4-(4. 
tetrahydropyranyimcthyl)piperidinyl)-3-pyrida2inyl; 6-(4- 
ethoxyethoxymethylpiperidinyl)-3-pyrida2inyI; 6-N-methy!-N-l,3- 
dioxaIanemethylamino)-3-pyrida2inyl;6-{4,4-dioxyeihylenecyclohexyloxy).3-p 
6-dihydroxymethyImethoxyO-pyridazinyl; 6-(3-pyridyIoxy).3-pyridazinyl; 4.^ 
methy]-23,3A,4,5,6JJa-octahydro.lH.isomdolyl;6.(4.N-methyl-N-meihoxyethyl>3 
pyridazinyj; 6-(3,4-<iimcthoxymcthoxypyrroiidinyI).3.pyridazmyi; 6-(tnins.3-hydroxy-4- 
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methylpyrrolidinyl)-3-pyridazinyl; 6-(trans-3-hydroxy-4-melhytpyrTolidinyi)-3-pyridyi; 6- 
(cis-3-hydroxy-4-methy!pyrrolidinyl)-3-pyridazinyl; 6-(cis-3-hydroxy-*- 
methylpyrrolidinyl)-3-pyridyI; 6-(trans-3.cyano-4-hydroxylpyrroIidinyl)-3-pyridyl; 6-(3- 
hydroxy-4-tert-butylcarboxamidepyiToJidinyl)-3-pyridyl; 6-(S-2-{4- 
tetrahydropyranyIoxy)methylpyrTolidinyl)-3-pyridazinyl; 6-<2-(4- 
tetrahydropyranyloxy)iminopyrrolidinyi)-3-pyridazinyl; 2-morpholinyl-5-thiazoyI; 5- 
bromo-2-thienyl; 2,5-dimethyl-3-thienyi; 5-chIoro-2-thienyl; 2,4-dimethyl-5-thiazoyI; 5- 
methyI-2-thieny!; 2-fiiranyl; 2.(4,4-dioxyethylenepiperidinyl)-5-ihiazoyl; 3-thienyl; 3- 
methyI-2-thienyl; 2-morpholinyl.4-thiazoyI; 2-morpholiny]-4-trifluoromethy-5-thiazoyI; 
5-morphoUnyl-2-thienyl; 4-methyl-2-morpholinyl-5>thiazoyl; 2,5-dichioro-3-lhienyl; 2,5- 
dimethyl-3-fiiranyl; N-methyl-2-pyrroIyl; 2.N,N-dimethylammo-5-thiazoyl; 2- 
morphoIiayI-5-ihiazoyl; 2-(4,4.dioxythiomorphoIinyl)-5-thia2oyl; l-N-methyl-2- 
morpholinyl-5.imidazoyl;2-morpholinyl-5.oxa2olyl; 2-N-methyl-N-meihoxyethylamino- 
5-thiazoyl; 2-N-niethyl-N-ethyIanimo-5.thiazoyl; 2-N-pyrrolidinyl-5-thiazoyl; 2-N- 
methyl-N-propylamino-S-thiazoyi; 2-N,N-diethyIammo-5-thiazoyI; 2-(N- 
methypiperazinyl).5-thia2oyl; 2-(N-(2-pyridyl)piperazinyl)-5.thiazoyl; 2-N-methy-N-(2- 
pyridylcthyl).5-thia2oyI; 2-(4-oxopiperazinyI>5-thiazoyI; 2-(4-(N- 
morpholinyl)iminopiperazmyI)-5-thiazoyl; 6-N-morpholine-3-pyridinesulfonamide; 2-(4- 
oxopiperidmyi)-5-pyrimidyl; 2-(4,4-dioxethyIenepiperidinyl)-5-pyrimidyi; 5-(4,4- 
dioxeihyienepiperidinyl)-2-pyriazinyl; 5-(4.oxopiperidinyl)-2.pyrazinyi; 6-N.cyc!opropy|. 
3-pyridinesuIfonainide; 6-N-<4,4-dioxethylenepiperidinyl)-3-pyridinesulfonamide; 2-(4- 
(4-tetrahydropyranyIoxy)iminopiperidinyl)-5-pyrazinyl; 6-<4- 
(phenylmethoxy)iminopiperidmyl)0-pyridyl;6-(4.(tert-butyloxy)iminopiperidin 
pyridy];6-(4-(cycIohexyIoxy)iminopiperidinyl).3-pyridyl; 6-(4.hydroxyimmopiperidiny!)- 
3-pyridyI; 6-(4-(4-tetrahydropyranyioxy)iminopiperidiny))-3-pyridyl; 6-{4- 
methoxyethoxyiminopiperidinyl)-3-pyridyl;6-(4-(2-thenylmethoxy)iminopiperidinyl)-3- 
pyridyl; 6-(4-(4^(5'H.2-oxyfliranyl)-4-hydroxy)piperidinyl)-3-pyTidyl; 6-{4-{l-(4- 
tetrahydropyranyIoxy)iminoethyl)).4-hydroxypiperidinyl)-3-pyrida2inyl;6-(4-{4'-acetyl- 
4'-hydroxypiperidinyl)-3-pyridaziiiyl; 6-(4-( I -(isopropylcaboxymethoxy)iminoethyI)H- 
hydroxyp!peridinyl)-3-pyridyl; 6-(4-(l -(ethylcaboxymethoxy)iminoethyI))-4- 
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hydroxypiperidinyI)-3-pyridyl;6-(4-{N(meihyIcaboxymethoxy)iminoethyl))-4- 
hydroxypiperidiny l)-3-pyridyi; 6-(4-( I -(2-tetrahydropyranyloxy)iminoethyl))-4- 
hydroxypiperidinyl>3-pyridyi; 6-(4-( 1 -{aliyIoxy)iminoeihyl)H-hydroxypiperidinyl)-3- 
pyridyl; 6-(4-(l.(cthoxy)iminoethyl))-4-hydroxypiperidinyl)-3-pyridyl; 6-(4-(l - 
(methoxy)iminocthyl)>-4-hydroxypiperidinyl)-3-pyridyl; 6-(4-(Khydroxy)iminoethyl))-4- 
hydroxypiperidinyl)-3-pyridyl; 6-(4-<2-tetrahydropyranyloxy)iminopiperidiny0-3-pyridyl; 
6-(4-(isopropylcarboxymethoxy)iminopiperidinyl)-3-pyridyl; 6-(4-hydroxy-4.( 1 -(4- 
tetrahydropyranyIoxy)iminoethyl))-4-hydroxypiperidinyl)-3-yridyl;6-(4-(3- 
butyroIactone)-4-hydroxypiperidinyl)-3-pyridyI;6-(4-(2-butyrolactone)-4- 
hydroxypiperidinyi)-3-pyridazinyl; 6-{4-acetyl-4-hydroxypiperidinyl)-3-pyridyl; 6-(3- 
hydroxyazetidinyl)-3-pyridyl; 6-(cis-3-hydroxytropanyl)-3-pyridyi; 6-(cis-2,3- 
dihydroxypiperidinyI)-3-pyTidyl; 6-(N-methyl-N-(3-pyridyimethyl)aniino)-3-pyridazinyl: 
6-<l,2,3,6-ietrahydropyridyl)-3-pyridyl;6-(4-(NMmethoxyphenyicarbamoy0^ 
3.pyrida2inyi; 6-(4-(2-butyrolactone)-4-hydroxypiperidinyI)-3.pyridyl; 6-(trans-3,4-bis(N- 
4*.methoxyphcnylcarbamoyl)pyrrolidinyl)-3.pyridyl; 6-(trans-3-hydroxyiit>panyl)-3- 
pyridyl; 6-(S,S-trans-3,4-dihydroxypytroHdinyl)-3-pyridyl; 6-(R,R-tfans-3,4- 
dihydroxypyTTolidijiyl)-3-pyridazinyl; 6-(R,R.trans-3,4-dihydroxypyrrolidinyl)-3.pyridyl; 
6-(8-(l-phenyl-l,3,8-triaza-2-spiro[4,5]dcceN-4^ne)-3-pyridyl; 6-(8-(l -phenyl-!, 3,8- 
tria2a-2-spirol4,5]deceN-4-one>3-pyridyl;6-<4.(2-keto-l-benzirai^^ 
3-pyridazinyi; 6-(4«oxothiofnorpho!inyl)-3-pyridyl; 6-(4-(2-keto-l- 
ben2imidazolinyl)piperidinyl)-3-pyridyI; 6-(N-methyl-N-(2-pyridylethyI)amino)>3- 
pyridyl; 6-(N-methyl-N-(4-pyridylethyi)amino)-3-pyridyl; 6-N-(3-pyridylmethyl)amino-3. 
pyridyl; 6-(2-hydroxymethylpiperidinyl)-3-pyridy!; 6-(4-hydroxy-4.(4- 
bromophenyl)piperidinyl)-3-pyridyl;6.(4-N-(2-pyridnyl)piperazinyl)-3-pyridyl: 6-<4.N- 
(2-hydroxyethyloxyethyl)pipei^myl)-3-pyridyl;6-(4,4Kiiacetoxyethylthio)piperidinyl)-3- 
pyridyl; 6-(N-methy-N-(3-pyridylmethyl)amino)-3-pyridyl; 6-(4-pyrrolidinylpiperidmyl). 
3-pyridyl; 6-(4-N-cyanomethylpiperazinyl)-3-pyridyl; 6.(3-hydroxypyrroldmyl)-3-pyridyl; 
6-<4-methylpiperidinyI)-3-pyridyl; 6-(cis-3,5-diniethylmorpholinyl)-3-pyridyl; 6-(4,4. 
difluoropipridiny 0-3 -pyridyl; 6K4,4-dioxythiomorpholinyl)-3-pyridaziny I; 6- 
thiazolidiiiyl-3-pyridy 1; 6.< 1 , 1 -dioxythiazolidinyl)-3-pyridyl; 6-thiomorpholinyi-3- 
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pyridazinyl; 6-(2.5-dihydropyiTolyl)-3.pyridyI: 6-(hexahydro- 1 H-furot3,4-c|pyrrol-5-yl)- 
3-pyridyl; 6-hydroxy-3-pyrida2inyl; 6-piperidinyI-3-p)^ridyl; and 6-<4- 
tetrahydropyranyloxy)iminopyrroIidinyl-3-pyridyi; 6-morpholinyl.3-pyridyL 

5. The method according to claim 3 wherein is selected from the group 
consisting of: 

(thiophene-2-yl)methyl; (ihiopheneO-yl)methyl; butyl; cycloheptyl; pentyl; 
thiophene.2-yl; 1 -(3.bromophenyl)ethyl; 2-(N-phenyimethoxycafbonyI)aminophenyl;2- 
(3-bromophenyl)ethyl; 2-(3-cyanophenyl)methyl; 2-<4-bromophenyl)ethyl; 2-(5-chlorD-2- 
(thiophen-3-yl)phenyl; 2-bromophenyl; 2-fijranyl; 2-methylpropyI; 2.phenylethyl; 
phcnylmethyl; 2,3.dimethoxyphenyl; 2,3-methylcnedioxyphenyl; 3-(fiiran-2-y])phenyi; 3- 
(thiophen-2-yI)phenyl; 3-(2-pyridyl)phenyl; 3-(3-methoxybenzyI)phenyl; 2-(3- 
aminopropynyOphenyimethyl; 3-benzyloxyphenyI; 3-bromo^fluorophenyl; 3-bromo.5. 
iodophenyl; 3.bromo-5-methoxyphenyl; 3-bromophenyI; 3-bromophenyl)methyl; 3- 
carboxamidophenyl; 3-chlorophenyI; 3-cyanophenyl; 3-diethylmaionylaliylphenyl; 3- 
dimethylaminophenyl; 3-ethoxyphenyl; 3-fluoroo-trifluoromethylphenyI; 3-fluorophcnyl; 
3-hydroxyphenyl; 3-iodophenyl; 3-methoxyethyoxyphenyI; 3-methoxyphcnyI; 3- 
methylphenyl; 3 -methylsulfony (phenyl; 3.methylthiophenyl; 3-t.butylacryIphenyl; 3- 
trifloromethyoxyphenyl; 3-trifluoromethylphenyI; 3-vinyipyridinylphenyI; 3,4- 
dichlorophenyl; 3,4Kiimethoxyphenyl; 3Ameihylcnedioxyphenyl; 3,4,5- 
trimethoxyphenyl; 3,5-di(trifluotomethyI)phenyl; 3,5.dibromophenyl; 3,5.dichlorophenyl; 
3,5-dimethoxyphenyJ; 3,5^methylphenyl; 4-(2-propyl)phenyl; 4.(2-propyI)oxyphenyI; 4- 
benzyioxyphcnyl; 4-bromophenyl; 4-bromothiophene-2-yl; 4-butoxyphenyl; 4- 
dimethylaminophcnyl; 4-fluoro-3-trifIuoromethyIphenyl; 4-methoxyphenyI; 4- 
neopentylphenyl; 4-phenoxypheiiyl; 5-bromothiophene.2-yl; 5-cyclohexyl; 5-cycIopropyl; 
5-hexyl; 5-methyI; 5-phenyl; (2-bromo-5-chloropheny])methyl; (2-bromophenyl)methyl; 
(5-chloro-2-(3-methoxyphenyl)phenyl)meihyI: 3-bromophenyl; 2-pyridyi; 2- 
ethoxyphenyl; 5-ethoxyphenyl; 2,5-dichIorophenyl; 2,5-dimethyIphenyl; 3-fluorophenyI; 
3.trifluoromethyIphenyl; 5-trifluorometliyIphenyl; 3,5-diclorophenyl; 4.bromo-2-thienyl; 
3-bromo-2-thienyi; 3-cyanophenyl; 4.tetrahydropyTanyI; 3-indolyl; S-indoiyl; 4-quinolyl; 
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2-bromophenyl; 4-fluorophenyl; 4,4-difiuorocyclohexyl; I.I-dimeihyl-3-buteiiyl; 2.3- 
dichiorophenyl; isopropyl; and 2-trifluorophenylphenyl. 

6. The method according to claim I wherein the compound is selected from the group 
consisting of: 

4-(N-(23-<iihydroxypropyl)amino)-5-(3-bromophenyl)-7-(d-morpholinyl-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-(N-(3-morpholinylpropyl)ainino>5-(3.bromophenyI).7-(6-morphoiinyl-3- 
pyridiny!)pyrido(2,3-d]pyrimidine; 

4-(N-(2-(4-imidazolyl)ethyI)amino)-5-(3-bromophenyl)-7.(6-morpholinyU3- 
pyridinyl)pyrido[2,3-d)pyrimidine; 

4-(N-(3-carboxypropyl)amino)-5-(3-bromophenyl)-7.(6-moiphoUnyl-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

(SH-amino-5-(3-bromophenyl)-7-(6-(0-methyl-2-hydroxymethylpyrroIidinyl>3- 
pyridinyI)pyrido[2,3-d]pyr!midine; 

(SH-amino-5-(3-bromophenyl)-7.(6-(2-hydroxymethylpyrrolidinyI)-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-{2-bromophenyl)-7-(6-(4.hydroxypiperidinyl)-3-pyridinyl)pyrido[2,3- 

djpyrimidine; 

4-amino-5-(4.nuorophenyi)-7-(6-(4,4.eihylenedioxypiperidinyl)-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(2-bromophenyI)-7-{6-{4-hydroxypiperidinyl)-3-pyridazyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4,4-ethylenedioxypiperidinyl)-3- 
pyTidazyI)pyrido[2,3-d]pyrimidine; 

4-aniino-5-(3-bromophenyl)-7.(2-morpholinyl-4-thiazolyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(N-methyl-3-indoIyl)-7-(6-moq3holinyl-3-pyridinyl)pyTido[2,3- 
d]pyrimidine; 
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4-aminO"5-(3-bromophenyl)-7-(6-(4-ethoxyiminopiperidinyI).3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI)-7-(6-(4-ethoxycarbonylmethoxyirninopiperidinyl)-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4.amino-5-(4-dime%laminophenyl).7-(4-bromophenyI)pyrido[23-d]pyrimidine; 

4-amino-5-(4-dime%laminophenyl)-7-(4-dime%laminophenyl)pyrido[2,3 
d]pyrimidine; 

4-amino-5-(4-raethoxyphenyI)-7-(4-dimethylaminophenyl)pyrido[2,3- 
dlpyrimidine; 

4-amino-5-(4-dimethy!aminophenyl)-7-(4-meth6xyphenyi)pyrido[2,3- 
djpyrimidine; 

4.amino-5-(4.(2-propyI)phenyI>7-(4-methoxyphenyl)pyrido[2J-d]pyrimidine; 

4-amino-5K4-neopentylphenyl).7-(4-methoxyphenyl)pyrido[2,3-dlpyrimidine; 

4-amino-5-(4-butyloxyphenyl>7.(4-methoxyphenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-<4-methoxyphenyI)-7-(4-bromophenyl)pyrido[2,3-d]pyrimidine; 

4-ammo-5K4-{2-propyl)oxyphenyl)-7-(4-methoxyphenyl)pyrido[2,3-dJpyrimidine; 

4-ammo.5-(4-butoxyphenyI).7-{4-N-formylpiperazinylphenyl)pyrido[2,3- 
d]pyrimidiiie; 

4-amino-5-(4-ben2yloxyphenylHK4-meihoxyphenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(4-phenoxyphcnyl)-7-(4-methoxyphenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(4K2-propyl)phenyl)-7.(4-diethylrnalonylaJIylphenyl)pyrido[2,3^ 
d]pyrimidine; 

4-aimno-5-{4-(2-propyl)phenyl)-7-(4.t-butylacylphenyl)pyrido[2^ 

4-amino-5-(3.bromophenyI).7-(4.dimethy!aminophenyl)pyrido[2J-d] 

4-amino-5.(3.4Kiimethoxyphenyl).7.(4-dimethyiaininophenyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-t-butyiacrylphenyl)-7.(4-dimethyJaminophenyl)pyrido[2,3. 
d]pyriniidine; 

4-ammo-5-{3-methoxyphcnyl-7-(4-dimethylaniinophenyi)pyrido(2,3-d]pyrimidine; 
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4-amino-5-(3,5-dimeihoxyphenyI--7-(4-dimethylaminophenyl)pyrido[2J- 
d]pyrimidine; 

4.amino-5.(3-dieihylmalonyiallylphenyl)-7-(4-dimeihylam!nophenyl)pyrido[2.3- 
djpyrimidine; 

4-amino-5-(3-vinyIpyridinylphenyl)-7-(4-dimethylaminophenyl)pyridop 
d]pyrimidme; 

4-amino-5-(3-trifluoroinethyiphenyl)-7-(4^imethylaminophenyl)pyri^^ 
d]pynmidine; 

4-amino-5-(3<aiix)xamidophenyl>7-(4-dime%Iaminophenyl)pyrido[2J- 
d]pyriinidizie; 

4-amino-5-(3-cyanophenyl).7-(4-dimethylaminophenyl)pyTido[2,3-d]pyriniidine; 

4-aniino-5-(3-benzyIoxyphenyl)-7-{4-diniethyiaminophenyl)pyrido[2,3- 
djpyriinidine; 

4-amino<5-(3.methoxyphenyl>-7-(4-meihoxyphenyl)pyrido[23-d]pyrimidine; 

4.amjno.5-<3.bromophenyl)-7-<4-butoxyphenyI)pyrido[2,3-dlpyrimidine; 

4-amino-5-(3-(2-pyridyl)phenyl)-7-(4-dimethyIammophenyl)pyrido[2,3. 
d]pyrirnidine; 

4-amino-5-<3-methyiphenyl)-7-(4KiimethyIaminophenyl)pyrido[2,3-d]pyrimidi 

4-ammo-5K3-chlorophcnyl>7-(4-dimethylaminophenyl)pyrido[2,3.d]pyrim 

4-aniino-5-(3-nuorophenyl)-7-(4-dimethylaminophenyl)pyrido[2,3-d]p^^ 

4-ammo-5-(3-broraophenyl)-7-(4-meihoxyphenyl)pyrido[2,3-d]pyrimidin^^ 

4-aiiiino-5-(3-methoxyphenyI)-7<4-bromophenyl)pyrido[2J-d]pyrimidi 

4-amino-5-(3-bromophenyl)-7-phenyIpyrido[2J-d]pyrimidine; 

4-amino-5.(3-bforaophenylH-(4-ethylphenyl)pyrido[2J-d]pyrimidine; 

4-amino-5-(3-biomopheny]).7-(4-bromophenyi)pyrido(2,3-d]pyrimidine; 

4-amino-5-(3-bit>mophenyl)-7.(4K:yanophenyl)pyridof2,3-dlpyriinidine; 

4.amino-5-(3-bromophenyl)-7-(4.hydroxyphenyl)pyrido[2,3-d]pyrimidine; 

4.amin<>-5<3-iodophenyl)-7-<4-dimethyIaminophenyI)pyrido[2,3-d]pyrmiidine; 

4-amino-5K3.cthoxyphenyl).7-(4.dimcthylaminophenyl)pyrido[2,3-dlpyrimidine; 
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4-amino-5-(3-trifloromethyoxyphenyl)-7-(4-dimethyIaininophenyJ)pyrido[2,3- 
djpyrimidine; 

4-amino.5-(3,5-dichIorophenyl)-7-(4.dimethylafninophenyl)pyrido[2,3. 
d]pyrimidine; 

4.ammo-5-{3-bronio-4-fluorophenyl)-7-(4-dimethylaminophenyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-hydn)xyphenyI)-7-(4KlimethylaminophenyI)pyrido[2,3Hi]^^ 

4-amino-5-{3-bromophenyl)-7-(4-moipholinyIpheiiyl)pyrido[2,3-d]pyrimidine; 

4-amino.5-(3-bromophenyl)-7K4-piperidinylphenyi)pyrido[2,3-d]pyrimidine; 

4.amino-5-(3-bromophenyl>7-(4-(unidazoI-l-yl)phenyi)pyrido[23Ki]pyrimi 

4-ammo-5-(3-bromophenyl).7-(4-chJorophenyl)pyrido[2,3-d]pyrimidine; 

4-amino-S-(3-bromophenyl>7-(4-isopropyIphenyi)pyrido[2,3-d]p>Timidine; 

4-ainino-5-(3-bromophenyl)-7-(4.trifluorophenyl)pyrido[2,3-d]pyrimidine; 

4-ainino-5-<3-bromophenyI)-7.(4-diethyIaminophenyl)pyrido[2,3-d]pyrimidine; 

4.amino-5-{3-bromophenyl)-7-(3,4,5-trimethoxyphenyl)pyrido[2,3-dJpyrimidine; 

4-amino.5-{3-(3-meihoxybenzyl)phenyJ>7-(4^imethylaminophenyl)pyrido[^ 
djpyrimidine; 

4.aniin()-5K3-methoxyethyoxyphenyI)-7-{4-dimethyJaininophenyl)pyrido[2,3- 

d]pyrimidine; 

4.amino-5-(3,4-methylencdioxyphenyl)-7-(4-dimcthyIaminophenyl)pyrido[2,3- 
djpyrimidine: 

4-amino-5-(3-bromophenyI)-7-(4-ethoxyphcnyl)pyridof2,3-d]pyrimidinc; 

4-amino-5-{3-bromophenyl)-7-(2'-thiophenc)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-fliiorophenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5K3-dimethyIaminophenyl)-7-(4-dimethylaminophenyI)pyrido[2,3. 
djpyrimidine; 

4-amino-5-phenyI-7-(4-dimethyiaminophenyl)pyrido[2.3-d)pyriinidine; 

4-amino-5-(3,4,5-mmedioxyphenyl)-7-<4-dimethylaminophenyl)pyrido[2J- 
djpyrimidine; 

4-amino-5-(3-bromophenyI)-7-(4-nitrophcnyl)pyridof2,3-d]pyrimidine; 
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4-amino-5-(3-bromophenyl)-7.(4-iodophenyI)pyrido[2,3-d]pyrimidine; 

4-aniino-5-(3-bromophcnyl)-7.(3,4-methylenedioxyphenyl)pyrido[2,3- 
djpyrimidine; 

4-aniino-5-(thiophcn-2-yl)-7K4-morpholinyIphenyl)pyrido[2,3-d]pyrimidine; 

4.amino-5.(3,5-dimethoxyphenyl>7-(thiophen-2.yle)pyrido [2J-d]pyrimidme; 

4.ammo-5-(3-bromophenyl)-7-(4-carboxainidophenyI)pyrido[2,3-d]pyrimidine; 

4-ammo-5-(3-bromophenyl)-7-(4-(2-niethoxy)ethox>phenyI)pyrido[2,3- 
d]pyrimidine; 

4-anMno-5-(3.5-dimcihoxyphcnyI)-7-(4-morphoiinyIphcnyl)pyrido[2,3- 
djpyriniidine; 

4.amino-5-(3-trifluoiomethyIphcnyl)-7-(thiophene-2-yl)pyrido [2.3-d]pyrimidine; 

4-amino-5-(3-bromophenyi)-7-(4.aminophenyl)pyrido[2J-d]pyrimidine; 

4-amino-5-(3.bromo-4.fluorophenyl)-7-(thiophene-2-yI)pyrido [2,3-d]pyriniidme; 

4-amino-5-(3-bromo-4-fluorophenyl).7-(2-furanyl)pyrido [2,3-d]pyrimidine; 

4-amino-5-(3,5-dimethox>phenyl)-7-(4.iodophenyl)pyrido[2,3.d]pyrimidine; 

4-amino-5-(3,5-dimethoxyphenyI)-7-(4.imida2olylphenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3,5-dimcthoxyphenyI)-7-(4-(thiophene.2-yl)pheay!)pyrido[2,3- 
djpyrimidine; 

4-amino-5.{3,5Klimethoxyphenyl)-7-(4K3-pyridyl)phenyl)pyrido[2J.d]pyriinid^^ 

4«amino-5-(3-bromophenyl>7-(4-(4-meihylpipcridinyl)phenyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-<4-pyiTolidinylphenyl)pyrido[2,3-dJpyrimidine; 

4-amino-5H4-bromothiopheneO-7-(4-diinethylaniinophenyl)pyrido[2,3- 
djpyrimidine; 

4-ammo-5-(4.bromothiophene-2-yl)-7-(4-morpholinylphenyl)pyrido[23. 
d]pyrimidinc; 

4-moipholinyl-5-(3-bromophenyl>7-(4-diinethylaminophenyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(5-bromothiophene.2-yi)-7-(4-morphoiinylphcnyl)pyrido{2,3- 
djpyrimidine; 
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4-amino-5-(4-bromophenyl)-7-(4-dimethylaminophenyI)pyridof2.3-d]pyrirnidine: 

4-aminoo-(3-bromophenyi)-7-(4-(acetylamino)phcnyOpyrido(2,3-dJpyrimidine; 

4-amino-5-(3-bromophenyl)-7.(4-dimethylaminophenyl)pyrido[2J-dJpyrimidine; 

4-amino.5'(3,5-dimethoxyphenyl)-7-{5-pyrimidinylphenyl)pyridoI2,3- 
djpyrimidine; 

4-(4-fluorophenyJ)amino).5-<3-bromophenyl)-7-(4- 
dimethy laminophenyl )pyrido[23 -djpyrimidine; 

4-amino-5-{4-bromothiophene-2-yi>7-(4-pynoIidinylphcnyl)pyrido[2,3- 
djpyrimidine; 

4.amino-5-(4-bromothiophene-2-yI)-7.(thiophene-2.y])pyrido(2,3-dJpyrimidine; 

4-amino-5^3-bromophenyl)-7-{5-(dimcthylarnino)thiophene-2-yl)pyrido[2,3- 
djpyrimidine: 

4-ajnino-5<3-bromo-5-iodophenyI)-7.(4-(diniethylamino)phenyl)pyrido[23- 
djpyrimidine; 

4-amino-5-{3,5-di(uifluoromethyI)phenyl)-7-<4-(dimeihylainino)phenyl)pyrido(2,3- 
djpyrimidine; 

4-amino.5-(3,5-di(trifluoromethyl)phenyi)-7.(4.morphoiinylphenyl)pyrido[2.3- 
djpyrimidine; 

4-amino-5-(3,5-dibromophenyi)-7-(4-(dimethyIarnino)phenyl)pyrido[2,3- 
d]pyriinidine; 

4-amino-5-(3,5-dibromophenyi)-7.(4-morphoIinylphenyl)pyrido[2.3-d]pyrimidine: 

4-amino-5-(4.bromothiophene-2-yi)-7-(4-(4-me%Ipiperidinyl)phenyl)py^ 
djpyrimidine; 

4-ainino-5-(3,5-dibromophenyl>7-(4-<dimethyiamino)phenyl)pyrido(2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyI)-7.(3-(dimethylamino)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-methylsulfonylphenyl)pyrido[2,3-dlpyrimidine; 

4-amino-5-(3-bromophenyI>7-(3-mcthoxyphenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI).7-(4-(methylthio)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyi)-7.{3,4-dichlorophcnyl)pyrido(2,3-dlpyrimidine; 
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4-amino-5.(3-bromophenyi)-7-(4-(N-methyi-N-formylamtno)phenyl)pyrido[2,3- 
d]pyr!midine; 

4.amino-5-(3-bromophenyl)-7-(4-methylaminophcnyl)pyrido[2,3-d]pyrimidine; 

4-aminO'5-(3-bromo-4-fluorophenyl>-7-(4-methylsulfonylphenyl)pyrido[2,3- 
d]pyrimidine; 

4-aiijino-5-(3-bromophenyl)-7-(3-amino-4-methoxyphenyl)pyrido[2,3- 
dlpyrimidine; 

4.amino-5-(3-bromophenyl)-7-(3-bromo-4-(diinethyIamino)phenyl)pyrido[2,3- 
d]pyrimidine; 

4.amino.5-(3-bromophenyl>7-(3-methyM-{dimethylamirio)phenyi)pyrido[2,3- 
d]pyrimidine; 

4-ammo-5-(3-broinophenyi)-7-(4-(N-methyI-N- 
trifluoroacetylaniino)phenyl)pyrido[2,3-dlpyrimidine; 

4-aniino-5.(3.bromophenyl)-7-(4-(dimethylainino)-3-fluon)phenyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyJ)-7K4<N.ethyl-N-formylainino)phenyJ)pyrido[2,3- 
d]pyrimidine; 

4,4-bis(acetylamino)-5-(3-bromophenyI)-7-(4-{N-methyl-N- 
acelylammo)phenyI)pyrido[2J-d]pyriniidine; 

4-araino-5-(3-bronK)phenyl)-7-(4.(N-acetyI.N.methylamino)phenyl)pyrido[23. 
djpyrimidine; 

4.aminc>-5-(3-bromophcnyl).7-(4-(N^thylamino)phenyl)pyrido[2J.d]p^ 
4-amino-5-(3-bromophenyl)-7-(4-(N-methyl-N-(2- 
methoxyethyl)amino)pheny0pyrido[2,3 -dlpyrimidine; 

4-amino-5-(3-broraophenyI)-7.(4-(N-isopropylamino)phenyl)pyrido[2,3- 
d]pyrimidine; 

4-ainino-5-(3-bromophenyl)-7-(4-N-ethy]-N-(2- 
methoxyethyl)ammo)phenyl)pyrido[2,3-d]pyrimidijie;" 

4.amino-5-(3.bromophenyl)-7.(4-N-(3-methoxypropionyI)-N.isopropyl- 
amino)phenyl)pyrido[2,3-d]pyrimidine; 
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4-amino-5>(3-bromophenyl)-7-(4-N-(2-(dimethylamino)ethyl).N- 
formylamino)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl>7-(4-{N-(2- 
(dimethylamino)e%l)amino)phenyi)pyrido[2,3-dJpyrimidine; 

4-amino-5-{3-bromophenyl)-7-(4-(N-methyl-N-(2- 
cyano)ethylammo)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-(N-methyI-N-<3- 
methoxy)propionylamino)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyi)-7-(3-methyl-4-{N-formyl-N- 
methylamino)phenyI)pyrido(2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl>7<3-methyl-4-(N-methylaraino)phenyl)pyrido[2^ 
d]pyrimidine; 

4-amino-5-(3-bromophenyI)-7^4-{4-methoxy-2-butyl)phenyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-<4-<N-methyl-N-(2-(N- 
phthalimidyl)acetyl)amino)phenyI)pyrido[2,3-d]pyriinidiiie; 

4-ainino-5.(3-bromophenyl)-7-(3-methyl-4-(N-methyl-N- 
(trifluoroacetyl)amino)phenyl)pyridof2,3-d]pyrimidine; 

4-ainino-5-(3-bromophenyl)-7-(3-methyl-4-(N-acetyl-N- 
methylamino)phcnyl)pyrido(2.3-d]pyrimidine; 

4-ainino-5-<3-bromophenyl)-7-{6-dimethylainino-3-pyrtdinyl)pyrido[2,3- 
djpyrimidine; 

4-amuio-5K3-cyanophenyl)-7-(4-methyIsulfonyIphenyi)pyrido[2J-d]pyrimidm^ 

4-amino-5K3-cyanophenyl)-7-{4-(N-meihyI-N-fonnyIammo)-phenyl)pyrido[2 
d]pyrimidine; 

4-amino-5-(3-bromophenylH-(6-(N-nicthyl-N-formylamino)-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4.am!no-5-(3-bromophenyi).7-(6-morpholinyl-3-pyridinyl)pyrido[2,3- 
djpyrimidine; 
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4-amino-5-(3-bromophenyi>7-(6-(N-mcihyl-N-methoxyethylamino)-3- 
pyridinyJ)pyridof2,3-dlpyrimidine: 

4-amino-5-(3-bromophenyl)-7-(6-pyTToIidinylO-pyridinyl)pyrido[2,3-d]pyrimidine; 

4-amino.5-(3-bromophenyl).7-(2-(dimethylamiao)-5-pyrimidinyl)pyrido[2.3- 
djpyrimidinc; 

4-amino-5-(3-bromophenyl)-7-(2-(N-nielhoxyethyi-N-methyl amino)-5- 
pyrimidinyl)pyrido[2J-d]pyrimidine; 

4-aniino-5-(3-bromophenyl).7-<2-(N-fonnyl-N-methyl ammo)-5- 
pyrimidinyI)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(2-{N.me%lamino)5-pyriinidinyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophcnyl)-7-(2-(l-pyrrolidmyi>5-pyrimidinyl)pyhdo[2J- 
djpyrimidine; 

4-amincv5-(3-bromophenyl)-7-(2-(I-morpholinyl>5-pyrimidmyJ)pyrido[2,3- 
dlpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(2-oxoO-oxazolidinyl>3-pyridinyl)pyrido[2,3- 
djpyrimidine; 

4-amino.5-<3-bromophenyl)-7-(2-pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI>7-(3-pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-<3-(thiophen-2-yl)phenyI)-7-(4-diinethylaininophenyl)pyrido[2J- 
d]pyrimidine; 

4-amino-5-(3-(furan-2-yI)pheayI)-7-(4-dimeihylaminophenyI)pyrido(2,3^ 
d]pyrimidine; 

4-ammo-5-(3.(3-methoxyphenyl)phenylH-(4-dimcthylaminophenyl)pyrido[2,3- 
d]pyrimidine; 

4-ainino-5-phenyl-7-(4-dimethylaminophcnyl)pyrido[2,3-d]pyrimidine; 
4-amino-5-(3-chlorophenyI)-7-(4-(morphoIinyl)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-{3-bromo-4-fliiorophenyl)-7-(4-(morpholinyi)phcnyl)pyrido[2,3- 
dlpyrimidine; 

4.amino-5.(3-chiorophenyi)-7.(4-iodophenyl)pyrido[2,3-d]pyrimidinc; 
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4.amino-5-(3-chlorophenyl)-7-(4-(ihiophen-2-yI)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-chlorophenyl)-7-(4-(5-pyrimidii)yl)phenyl)pyrido[2,j-d]pyrimid 

4.amino.5-(3-bromo-4.fluorophenyl).7^4-iodophenyl)pyrido[2,3-d]pyrimidine; 

4-aminoo-(4-bromothiophene-2-yl)-7-(4-methoxyphenyJ)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)methyI.7-(4-(dimethylamino)phenyi)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(2-phenylethyl).7<4^ie%lammophenyl)pyrido[2,3-d]pyrimidirie; 

4-amino-5-(2-me%lpix)pyl)-7-(4-die%iaminophenyl)pyrido[2,3-d]pyrimidine; 

4-ammo-5-(buty!)-7-(4-diethylaminophenyl)pyrido[23-d]pyriinidine; 

4-amino-5-(2-(4-bromophenyl)ethyl)-7-(4-diethylaminophenyl)pyrido(2,3- 
djpyrimidine; 

4-amino-5-(butyO-7-(4-dimethylaminopbenyl)pyrido[2J-d]pyrimidine; 

4-ainino-5-(2-(3-cyanophenyl)methyI)-7-<4-dimethy]ammophenyl)pyrido[2,3- 
d]pyriniidme; 

4-amino-5-(2-(N-phenylmeihoxycarbonyl)aminocthyI>7-(4- 
dimethylaminoph€nyl)pyrido[2,3-d]pyTiinidine; 

4-amino-5-(cycloheptyl)-7-(4-dimethylaminopheny!)pyrido(2.3-d]pyrimidine; 
4-amino5-(2-(5-chIoro-2-(thiophcn.3-yl)phenylinethyl)-7-(4- 
dimethylainiiiophcnyI)pyrido[2.3-d]pyriiiudine; 

4-amino-5-(pemyI>7K4KlieihyIaminophenyI)pyrido[2,3-d]pyrimidiiie; 

4-amino-5-hexyl-7-<4-diethyIairimophenyi)pyrido[2,3-d]pyrimidine: 

4-ammo-5-(2-(3-bromophenyl)ethyI)-7-(4-diethyIaminophenyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-((2-bromopheny])mcthyl)-7.(4-diethylammophenyl)pyrido[2,3- 
d]pyriniidine; 

4-amino-5-cyclopropyl-7-(4«dimethylam!nophenyl)pyrido[2,3-d]pyrimidme; 

4-amino-5-cyciohexyI-7-(4-diinethylaminopheny|)pyrido[2.3-dJpyrimidine; 

4.amino-5-((2-bromch5-chlorophenyi)methyl>.7-(4-dieihylaininophenyi)pyrido(2,3- 
djpyrimidine; 

4-ainino-5-methyl-7-(4-diethylaminopheny!)pyrido[2,3-d]pyrijmidine; 
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4.amino-5-(2,3-mcthylcnedioxyphenyl)-7-(4-dimethylaminophenyl)pyrido[2,3- 

djpyrimidinc; 

4-amino-5-(3-nuoro-5-trifluoromethylphenyi)-7-(4- 
dinicthytaminophenyl)pyrido[2,3-d]pyrimidine; 

4-anjino-5-{2-bromophenyl)-7-(4-dimethylaminophenyl)pyrido[2,3-dJpyrimidine; 

4-aiiuno-5-(3,5KiimethyIphenyl)-7-(4-dimethylaminophcnyI)pyridol2,3- 
djpyrimidine; 

4-amino-5-(3,4-dichloraphenyl)-7-(4-dimethyIammophenyi)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(4-fluoro-3-trifluoromeihylphenyi)-7-(4- 
dimethyIamijiophenyl)pyrido[2,3-d]pyrimidine; 

4-aniino-5-(3-bromo-.5-inethoxyphenyl).7-(4.morpholinylphenyi)pyrido[2.3- 
djpyrimidme; 

4.amino-5-(3-bromo-5-methoxyphenyl)-7-(4-pyiTolidinylphenyi)pyrido(2,3- 
d]pyriinidme; 

4-aniino-5-(3-bromo-S-methoxyphenyl)-7<4-pipcridinyIphenyl)pyrido[2,3- 
d]pyrimidine; 

4-ammcH5.{3-bromo-5-methoxyphenyJ)-7<4-dimethyIam!nophenyI)pyrido[2,3- 
djpyrimidine; 

4-amino-5.(3.methylthiophenyl)-7-(4-dimethylaminophcnyl)pyrido[2,3- 
djpyrimidinc; 

4.amino-5-{3-bromo-5-methoxyphenyl).7-(thiophene-2-yl)pyrido[23-d]pyrimidine; 

4-ainino-5-(23-<iimethoxyphenyl)-7-(4-dimeihyIaminophenyl)pyrido[2,3- 
dlpyrimidine; 

4-amino-5-(3-mcthylsulfonylphenyl)-7<4Klimethylammophenyl)pyrido[2,3- 
d]pyrimidine; 

4-acetyIamino-5-(3-bromophenyl>7-(4-diinelhylaminophenyI)pyrido[2J- 
d]pyrimidine; 

4-fonnyiamino-5-(3-bromophenyl)-7-(4-dimethyJaminophenyl)pyrido[2,3- 
dlpyrimidine; 
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4-(meihoxyacetyf)amino-5-(3-bromophenyl)-7-(4-diethylaminophcnyl)pyrido[2,3- 
djpyrimidine; 

4.trinuoroacetylamino-5-(3-bromophenyl)-7K4-dimethylaminophcnyl)pyrido[2,3- 
d]pyrimidme; 

4-pentanoyIamino-5-(3-bromophenyl)-7-(4-dimethyIaminophenyl)pyrido[2,3- 
d]pyrimidine; 

4-benzoylamino-5-(3-bromophenyl)-7-(4-dimethylaininophenyl)pyridoi2^- 
djpyrimidine; 

4-(N-BOC-gJycyl)amino-5-(3-bromophenyI)-7-(4- 
dimethyIaminophenyl)pyTido(2,3-d]pyrimidiiie; 

4-(N-phthaliinidylg!ycyl)ainino-5-(3-bromophenyl)-7-(4- 
dimethyiaminophenyI)pyridof2,3-d]pyrimidine; 

4-{ethoxycarbonyl)amino-5-<3-bromophenyl)-7-{4- 
dimethylaminophenyl)pyrido[2,3-d]pyrimidine; 

4-(ethylaminocarbonyI)amino-5-{3-bromophenyl)-7-(4- 
dimethylammophcnyl)pyrido[2,3-d]pyrim!dine; 

4-allylamino.5-(3-bromophenyi)-7-(4-dimclhylaminophenyl) pyrido[2,3- 
d]pyrimidine; 

4-(2-(N,N-dimethylamino)ethylamino)-5-(4-broinophenyi>7-(4- 
dimcthy!aminophenyl)pyrido[2.3-d]pyrimidine; 

4-<4-{N,N-dimethylamino)butylamino>-5-{3-broraophenyl)-7-(4- 
dimethylaminophcnyl)pyrido[2,3^1pyrimidine; 

4-(N-aiIyl.N'.fonnylamino)-5-(4-diniethyiaininophenyl)-7-(4- 
bromophenyl)pyrido[2,3-d]pyrimidine; 

4-diacetylamino-5-(p-dimethylaminophenyl)-7-(4- 
bromophenyl)pyrido[2,3-d]pyrimidine; 

4.araino-5-(3-brornophenyl)-7-(5-amino-2-pyridyl)pyrido[2J-d]pyrimidinc; 
4-amino-5-<3-bromophenyl)-7-(5-dimediylamino-2- 
pyridyl)pyrido[2,3-d]pyrimidine; 
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4-amino-5-(3-bromophenyl)-7.(5-dimethylamino-2- 
p>Tazinyl)pyrido[2,3-d]pyrimidine; 

4-arnino.5-(3-bromophenyl)-7-(2-oxobenzoxazoIin-6-yl)pyrido|2J-dipyrimidin 
4-amino-5-(3-bromophenyl)-7-( 1 -methyI-2-oxobenzoxa2oIin-6- 
yi)pyrido[2,3-tl]p>rimidine; 

4-amino-5-((5-chioro-2-(3-inethoxyphenyI)phenyI)niethyI)-7^4- 
dimethylaminophenyl)pyridof2,3-d]pyrimidine; 

4-araino-5-((thiophene-2-yI)methyI).7-(4-diethylaminophenyi)pyrido[23. 
dlpyrimidinc; 

4-mino-5-((thiophene0.yl)methyl)-7K4-diethylaminophenyi)p>Tido[2,3. 
d]pyrimidine; 

4-amino-5-((2-bromophenyl)methyl).7-(4«dimethyiaminophenyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl>7-(4-(N-formyI-N-{2- 
methoxyethyl)amino)phenyl)pyrido[2,3.d]pyrimidme; 

4^amino-5-(3.bromophenyi>7-(4-(N-(2-methoxyethyl)amino)phenyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-(N-methyl-N-((2- 
d!methylaniino)ethyl)amino)phenyl)pyrido[2,3-d]pyrimidine; 
4-amino-5-(3-bromophenyl)-7-(4-(2- 

meihoxy)aceiylamino)ethyi)amino)phenyi)pyrido[23-d]pyriinidine; 

4-amino-5-(3-bromophenyI)-7^{4-formyIanMno)phenyl)pyrido[2,3-d]^^ 
4.amino-5-(3-bromophenyl)-7-(4-(2- 

(dimethylamino)acetyIamino)phenyI)pyrido[2J-d]pyrimidine; 

4-amino-5K3-bromophenyl)-7<4-(2.oxo.3-oxazolidinyl)phenyI)pyrido[2^- 
d]pyrimidme; 

4.amino-5-(3-bromophenyI)-7-(6K2-piopyl)0-pyridinyl)pyrido[2,3-dlpyrimidi 

4-amino.5-{3-bromophenyl).7-(3-methyl-4-pyrrolidinyIphenyl)pyrido[2,3- 
djpyrimidine; 

4-aramo-5^3-bromophcnyl)-7-(6-imida2olylo-pyridinyl)pyrido[2,3-d]pyrimi^^^ 
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4-amino-5-phenylmethyU7-(4-diethyiaminophenyl)pyrido(2,3-d]pyrimidine; 
4-aminoo-(2-(3-aminopropynyl)phenylmeihyi>7-(4- 
dielhylaminophenyi)pyrido[2,3-d]pyrimidine; 

4.amino-5-(l-(3-bromophenyl)ethy])-7-(4-diethylaminophenyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(4KiimethyIaminophenyl)-7-(4-bromophenyl)pyrido[2,3Kl]pyrim 

4-amino-5-(2-furanyl)-7-(4-(N-morphoIinyl)phenyI)pyrido[2,3Ki]pyrimi 

4-amino-5-(3-bromophenyl)-7'{2-dimethylamino-5-pyrimidinyl)pyrido[2,3- 
d]pyrimidine; 

4.amino-5.(3-bromophenyl)-7-(4^ureido)phenyl)pyrido[2,3-d]pyTimidine; 
4-ainino-5-( 1 -pheny lmethyl-3-piperidinyI)-7-(4- 
diethylaminophcnyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl>-7-(6-(3-methyi-5-isoxa2olyl)>3- 
pyridinyl)pyrido[2,3-dlpyrimidine; 

4-animo-5.(3-bromophenyI)-7-(6-chIoroO-pyridinyl)pyrido[2,3-d]pyriinidine; 

4-amino-5-(3-bromophenyl)-7-(6-methoxy-3-pyridinyI)pyrido[23- 
djpyrimidine; 

4-amino-5-(3-bromophenyI).7.(6-(l,2,4.tria2ol-4.yl).3-pyridinyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bronTOphenyl).7-(2-moiphoIinyI.5-pyrimidinyl)pyrido[2.3- 
dlpyrimidine; 

4-amino-5-(2-thiazolyI).7.(4.pyrT0iidinylphenyl)-pyrido[2J.d]pyrimi^^^^ 

4-amino-5-(3-bromophenyI)-7-(6-pyra2oIylO-pyridinyl))-pyrido[2,3- 
d]pyrimidine; 

4-ainino-5-(3-bromophenyi)-7-(4-( 1 -methyl-ureido)phenyl)-pyridof2.3- 
djpyrimidine; 

4-amino-5-(3-bromophenyI)-7K4-{N-methyl-N-(2-pyrimidmyi)amino)phenyO 
pyrido[2,3-d]pyriniidine; 

4-amino-5-(3-bromophenyI)-7.(3-fluoro4-(N-formyi-N-methylamino)phenyl)- 
pyrido[23-d]pyrimidine; 


.329- 


wo 00/23444 


PCT/LfS99/24901 


4-formylaminoo-(3-bromophen>i)-7-(3-fluoro-4-(N-formyl-N- 
methyIainino)phenyI)-pyrido[2,3-d]pynmidine; 

4-amino-5-(3-bromophenyI>7-(4-(N-methyI-N-meihyLsulfonylamino)- 
phenyl)pyrido[23-d]pyriraidine; 

4-amino-5-(3-bromophenyl)-7-(6-(N-methyl-N-methylsulfonylamino)-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-amino.5-{3-bromophenyl>7-(l.methyl-5-indolinyl)pyrido[2,3-d]pyrimidine; 
4-ainino-5-(3-bromopheny I)-7-{ 1 -mediyl-5-benziinidazolyl)pyrido[2 
d]pyrimidine; 

4-amino-5<3-bromophenylV7-(6Kiimethylamino-3-pyridazinyl)pyrido[2^. 
dlpyrimidine; 

•4-amino-5-(3bromophenyl)-7-(6-morphoiinylO-pyTidazinyl)pyrido[2.3- 
d]pyrimidine; 

4-amino-5-<3-bromophenyl).7-(6-pyrrolidinyl«3-pyridazinyl)pyrido{2,3- 
djpyrimidme; 

4-amiiK>-5-(3-bromophenyi)-7-(5-morphoiinyl-2-pyrazinyI)pyrido[2,3- 
djpyrimidine; 

4-aminc>-5-(3-bromophenyl)-7-(5-(N-(2-meihoxyethyl)-N-methylamino>2- 
pyrazinyi)pyridof2J-d]pyrimidine; 

4-ainino.5-(3-bromophcnyl)-7-(4-(morpholinylmethyl)-phcny0pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(5-(N,N-bis(2-methoxyethyl)amino)-2- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-amim).5-(3-bromophenyIH-(4-(imidazoIylmeihy!)-phenyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyI).7-(5-(l-morphoIinyl)-2.p>*ridinyI)pyrido[2,3- 
djpyrimidine; 

4-ainino-5K3-bromophenyI)-7-(4-((dimethylamino)methyl).phenyI)pyrido[2J- 
djpynmidine; 
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4-amino-5-(3-bromophen>l)-7-(5-(4-hydroxy-I-piperidinyl)-2- 
pyridinyl)py rido [2.3-d Jpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(5-(N-formyl-N-methyIamino)-2- 
pyridmyl)pyridof2,3-d|pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(5-(2-propenyl)-2-pyridinyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(3-(2-methoxyethyl>2-oxo-6- 
benzoxazolyl)pyrido[2,3-d]pyriraidine; 

4.ainino-5-{3-bromophenyi)-7-(4-( I -(N-formylamino)^thyI)phenyl)pyrido[23- 
d]pyrunidine; 

4-<inethylamino)-5-(3-bromophcnyl)-7-{4-dimethyiaminophenyl)pyrido[2,3- 
dlpyrimidine hydrochloride; 

4-(2-methoxyethylamino)-5-(3-bromophenyl)-7-(4- 
dimethylaminophenyl)pyrido[2,3-d]pyrimidine hydrochloride; 

4-amino-5-(3-bromophenyl)-7-(4.(l-methyU2-imidazolyI)phenyJ)pyridof2,3- 
d]pyrimidine trihydrochloride; 

4-amino-5-(3-bromophenyl)-7-<4-(aminomeihyl)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(2-bromo-4.(diniethylammo)phenyl)pyridoI2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-(dimethylaminoeihyi)phenyl)pyrido[2.3- 
d)pyrimidine; 

4-amino-5-(3-bromophenyI)-7-(4-(3-{dimethylamino)propynyl)phenyl)pyrido[2,3- 
dlpyrimidine; 

4-amino.5-(3-bromophenyI)-7-(4-(3-ammo-3-methylbutynyl)phenyl)pyrid 
djpyrimidine; 

4-amino-5-(3-bromopheny])-7-(4-dimethylphosphonatophenyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bn>mophenyi)-7-(4-{3-(methoxypropynyl)pyrido(2,3-d]pyrimidme; 
4-amino-5-(3-bromophenyl)-7-(4-carboxyphenyl)pyrido(2,3-d]pyrimidine; 
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4-amino-5-(3-bromophenyI)-7-(4.methyl-3-oxo-2H-4H-pyrido[3,2-bJ-1.4-oxazin- 
7-y|)pyrido[2,3-d]pyriniidine; 

4-amino-5-(3-bromophenyl)-7.(4-(2.(dimcihylamino)cihyl)-3-oxo-2H-4H- 
pyrido[3,2-b]-l,4-oxazin-7-yl)pyrido[2,3-djpyrimidine: 

4-amino-5-(3-bromophcnyl)-7-(2,3-dihydro-3-(dimethyIaminoethyl)-2- 
oxobcnzoxazol-6-yl)pyrido[2,3-d]pyriinidinc; 

4.ainino-5-(3-bromophenyi)-7-(4-niethy l-3.oxo-2H-4H-bcn2o- 1 ,4.oxa2in-7- 
yl)pyrido[2,3-d]pyriinidme; 

4-amin(>-5-(3-bromophenyl)-7-(2,2,4-trimethy|.3H)xo-2H-4H-benzo-K4-oxa2in-7- 
yI)pyrido[2,3-d]pyrimidine; 

4-amino-5-cyclohexyl-7-(4-(2-dimethylamino)ethyl>2H-4H -ben2o-3 -oxo- 1 .4- 
oxazin-7-yl)pyridof2,3-d]pyrimidme: 

4-amino-5-<3-bromophenyI)-7«(5-(l-meihylcthyl)-2-pyridyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-<3-bromophenyl)-7-(5-piperidin- 1 •ylpyrid-2-yi)pyrido(2,3- 
djpyrimidine; 

4-amino-5-(l.(4-bromophenyl)cthyI)-7-{6-inorpholinylpyrid-3-yI)pyrido[2,3- 
d]pyrimidine; 

4-amin(>-5-(3-bromophenyl)-7-(4-((N.formylainino)methyI)phenyl)pyrido[2,3- 
dlpyrimidine; 

4-ainino-5-{3-bromophenyl)-7-(4-( I -meihyI-1 -(N-methylamino)eihyl)phenyl)- 
pyrido[2,3-d]pyriinidine; 

4-amino.5-(3-bromophenyl>7-(4-( 1 -(dimethylamino> 1 - 
methylethyl)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI>7-(N-acetyI-5-indoIinyl)pyrido(2.3-d]pyrimidine; 
4-amino-5-cyclohexyl-7-(6-chloro-3-pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5Kl-(2-bromopheriyl)ethyl)-7-(6-diethylamina-3-pyridyl)pyrido[23- 
d]pyTiniidine; 

4.amino-5-(l-(2-broraophenyl)ethyl)-7-(6-morphoJinyU3-pyridyl)pyrido[2,3- 
d]pyrimidine; 
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4-aminoo-(l-(2-bromophenyl)eihyl)-7-(4-(N-meihyl-N-fonnyl)amino)- 
phenyl)pyrido[2,3-d]pyrimidine; 

4-aminoo-cyclohexyl-7-(6-morpholinyi-3-pyridyl)pyrido[2,3-d]pyrimidine; 

4-aminoo-({2-bromophcnyl)methyI)-7-(6-morphoiinyl-3-pyridyl)pyrido[2;5- 
d]pyrirnidine; 

4-amino-5-(4-tetrahydropyranyl)-7-(6-morpholinyl-3-pyridyl)pyrido[2,3- 
d]pynmidine; 

4-amino-5-cyclohexyI-7-(6-dimethylammo-3-pyridyl)pyrido[2,3-d]pyrimidi 

4-amino-5-(l-e%lpropyl)-7-(6-<iimc%lamin<>-3-pyridyI)pyrido[2,3-d]pyri 

4-animo-5-cyciopentyl-7-(6-morpholinylO-pyridyl)pyrido[2J-d]pyrimidiTO^ 

4-amino-5-cyclohexyl-7-(2-chloro.3-pyridyI)pyrido[2,3-<i]pyricnidine; 

4-amino-5-(3,5-dimeihylcycIohexyI)-7-<6-dimethylamino.3-pyridyi)pyrido[2,3- 
d]pyrimidme; 

4-amino-5-((N-(beiizyloxycarbonyl)-4-piperidinyI)methyl)-7-(6-morpholinyl-3. 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-cyclohexyl-7-{6-bromo-3-pyridyl)pyrido[2,3-d]pyrimidine; 
4-araino-5-cyclohexyl-7-(3-cyanophenyl)pyrido[2J-d]pyrimidine; 
4.ainino-5-( 1 -(2-bromopheny l)elhyi)-7-(6-dimethy lammo-3- 
pyrida2myl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-imidazo!yl-3-pyrida2inyl)pyridof2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyI)-7-(6-(azacycloheptanyl)-3-pyrida2inyl)pyrido[2^- 
djpyrimidine; 

4-amino-5-{3-bromophenyl)-7-(6^-methyl.N-( 1 -raethylcthyl))amino)-3- 
pyridazinyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(l-(2-bromophenyl)eihyl)-7-(6-morphoIinyIO-pyridazinyl)pyrido[23- 
d]pyrimidine; 

4-amino-5-cyclohexyl-7-(6-(4-acetyipiperazinyl)0-pyridyl)pyrido[2,3- 
d]pyrimidine: 
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4-amino-5-cycIohcxyl-7-(r)-(4-acetyl- 1 .4-diazacyclohepianyl)-3- 
pyridy I )pyrido[2.3 .d]pyrimidine; 

4-aminoo-cyclohcxyl-7-(6-(4-methyl. 1 ,4-dia2acycloheptanyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

5 4.aminoo-cyclohexyl-7-(6-(N-methyl-N-(2-(2.pyridyl)ethyl)amino)-3- 
pyridy i)pyrido[2,3 -djpyrimidine; 

4-amiiio-5-cyclohexyJ-7K6"2.(N-{N\N'Kiimethylaminoethyl).N-meihylam 
pyridyI)pyrido[2^-d)pyrimidine; 

4-amino.5-cyclohexyl-7-(6-a2etidinyW.pyridyl)pyrido[2,3-d]pyriimd^^ 
1 0 4.amino-5-cyclohexyl-7-(6-(3-(N- 

mcthylacctamido)pyrTolidinyi)pyridyI)pyrido[2J-d]pyrimidine; 

4-amino-5-cyclohexyl-7-(6-(3-<fonnaniido)pyiTolidinyi)pyridyi)pyrido[2,3- 
djpyrimidine; 

4-amino-5-cyclohexyl-7-(4-oxo- 1 -phenyl- 1 .3 ,8-tria2aspiro[4.5f decan-8- 
1 5 yl)pyrido[2,3-d]pyrimidine; 

4-amino-5-cyclohexyl.7<6-<2-methoxymethyl)pyiToJidin-I-yl)pyridyi)pyridot2.3- 
djpyrimidine; 

4-amino-5-cyclohexyl.7-(6-(N-methoxyethyl-N.propylamino)p>Tidyi)pyrido[2,3- 

djpyrimidinc; 

4.amino-5-cyclohcxyl-7-(N-raethy|.N-(2.2-dirnethoxyeihyl)anjino)pyrido[2,3- 
djpyrimidine; 

4.amino-5-cyclohexy!-7K6-(4-(dimethylamino)piperidinyl)pyridyl)p>Tido[2,3- 
djpyrimidine; 

4.amino-5-cyclohexyi-7-(6-(4-(aminocarbonyl))piperidiny!)pyridyl)p^^^^ 
djpyrimidine; 

4-amin<>-5-cyclohexyI-7-(N-melhyl-N-(3-(dielhylamino)propyl)aminopyri^ 
yl)pyrido[2,3-d]pyrimidine; 

4-amino.5-cyclohexyI-7-{6-(N-methyl.N.{4-pyridyl)ethylamino)pyrid.3- 
yl)pyrido[23-<i]pyrimidine: 
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4-amino-5-cyclohexyl-7-(6-(N-meihyl-N-(3-pyridylmeihylamino)pyrid-3- 
yl)pyrido[2,3-d]pyrimidine; 

4-aminoo.{l-(2-bromopheny])ethyl)-7-(l-methyl-5-indolyl)pyrido[2.3- 
djpyrimidine; 

4-am!no-5-( I -(2-bromophenyl)ethyJ)-7^ 1 -methyl.2 J-dioxo-5-mdoIy!)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(3.fluoro^(|.morpholinyl)phenyI)pyridot2,3- 
d]pyrimidine; 

4-ammo-5-(3-bromophenyI)-7-(4.hydroxyO-nitrophenyl)pyrido[2.3-dIpy^ 

4-amino-5-(3-bromophenyl)-7-(6-(4,4-€thyienedioxypiperidmyI)-3- 
pyridyl)pyrido[2.3-d]pyriniidine; 

4-ammo-5-{3-bromophenyl)-7-(6-(4-oxopiperidinyl)-3-pyridyl)pyridof2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyI)-7-(6-(4-fonnylpiperazinyl)-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-meihylpiperazinyI)-3-pyridyl)pyrido[2,3- 
d]pyrimidine; 

4-ainino-5-(3-bromophenyl)-7-(6-lhiomorpholinyi.3-pyridyl)pyrido[2,3- 
d]pyriinidin; 

4-amino-5-<3-bromopheny|)-7-(6-<4,4-dioxodiiomorpholinyl)-3- 
pyridyl)pyridof2.3-d]pyrimidine; 

4.ajnino-5-(2-bromophenyi)-7-(6-morphoIinyIO-pyridyI)pyrido[23-d]pyrimidine; 

4-amino-5-(3-bromo-4-methoxyphenyl>7.(6-morphoiinyl-3-pyridyl)pyrido[2,^ 
djpyrimidme; 

4-amino-5-(4-bromophenyl)-7-(6-morpholinyI-3-pyridyl)pyrido(2,3-d]pyrimid^^^ 

4.amino:5K3.chlorophenyl)-7-{6.morpholinyIO-pyridyl)pyrido[2,3-d]py 

4.ainirK>-5K3-bromophenyl).7-(5-chioro-6-moipholinylO-pyridyl)pyrido[2J 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(N-oxidomorpholinyI)-3-pyridyl)pyrido[2,3- 
d]pyrimidiiic; 
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4-amino-5-(3-bromophenyl)-7-(6-(N-(2-hydroxyethoxyethyl)ainino)-3- 
pyridyl)pyrido[2.3-d]pynmidine, 

4-amino-5-(3-bromophenyl>7<6<NK2-hydroxyethoxyethyI)-N-formylamino)-3- 
pyridyI)pyrido[2J-d]pyrimidine; 

4.aminoo-(3-bromophenyl)-7.(6-(N-(2-hydroxyethoxyethyl)-3-pyridyUN- 
oxide)pyrido[2,3^]pyrimidine; 

4-amino-5-(3-broniophenyl>7-(6-(3-hydroxy)morphoIinyi>3-pyridyl)pyrido[2J- 
d]pyriniidine: 

K5-(4-amino-5-(3-bromophenyI)pyrido[2,3Kl]pyrimidin-7-yI).2-pyridyl> 
piperidine-4-phosphate, disodium salt; 

4-amino-5-(3-bromophenyl)-7-(4-methylenylpiperidinyl)-3-pyridyI)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-hydroxy-4-(hydroxymethyI)pip€ridinyl)-3- 
pyridyl)pyridof2,3-d]pyrimidine; 

4.anuno-5-(3-bromophenyl)-7-(6-(4,4-cthylenedioxypipcridinyl).3- 
pyridyl)pyrido[2,3-d]pyriniidine; 

4.amino-5-cyclohexyl-7-(6-(4-oxo-piperidinyI)-3-pyridyl)pyrido[2,3-d]pyrimidinc; 

4-ammo-5-cyclohexyl-7.(6-(4-methylcnylpiperidiiiyl)-3-pyridyl)pyrido[Z3- 
djpyrimidme; 

4-N-(iminomethyl)amino-5<yciohexyl-7-(6KlimethylamiiK3o-pyridyl)pyridoP 
dlpyrimidine; 

4-allylamino-5-(4.bromophcnyl)-7-(4-dimethyIaminophenyl) pyrido[2,3- 
dlpyrimidine; 

4-amino-5-(3-bn)mophcnyl)-7-(6-(4-hydroxypipc«linyl)0.pyridyi)pyrido[2,^ 
djpyrimidine; 

4-amino-5-(cyclohexyI)-7-(6K4,4-ethyIenedioxypiperidinyl)0-pyridyl)pyridop 
d]pynmidine; 

4-aiiuno-5-(3-bromophenyl)-7-(2-rnorphoIinyI-5-thia2olyl)pyrido[2,3- 
d]pynmidine; 
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4-(N^(2J-dihydroxypropyl)amino)-5-(3-bromophenyl}-7-(6-morphoJinyl.3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-(N^(3-moiphoIinylpropyl)amino)-5-(3-broiTiopheny!)-7-(6-raorpholiiiyl-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-(N-(2-(4-imida2o!yl)ethyl)amino)-5-(3-bromophenyI)-7-(6-mofpholinyl-3- 
pyridinyl)pyrido[2,3-d]pyriinidine; 

4-(N-(3-carboxypropyI)ainino)-5-(3-bromophenyI)-7-{6-morpholinyl-3- 
pyridinyl)pyrido[2.3-dJpyrimidine; 

(S)-4-amino-5-(3-bTX>mophenyl)-7-(6-(0-methyl-2-hydroxymethylpyrro^ 
pyridinyl)pyrido[2,3-d]pyrimidme; 

(S)-4-ainino-5-(3-bromophenyl)'7-(6-(2-hydroxymethyJpyrToiidinyl)-3. 
pyridinyi)pyrido[2,3-d]pyrimidine; 

4-anuno-5K2-bromophenyl)-7-(6-(4-hydroxypiperidinyl)0-pyridiDyl)pyrido(2,3- 
djpyrimidine; 

4-ainino-5-(4-fluorophenyl>7-(6-(4,4-ethylenedioxypiperidinyl).3- 
pyridinyI)pyrido[2,3-d]pyrimidine; 

4-amino-5-(2-bromophenyi)-7-(6-(4-hydroxypiperidinyl)-3-pyridazyi)pyrido(2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyi>7-<6-(4.4-€thylenedioxypiperidinyi)-3. 
pyridazyl)pyrido[2,3-d]pyrimidine; 

4-araino-5-(3-bromophenyi)-7-(2-morpholinyl-4-thiazolyl)pyrido[2,3- 
djpyrimidine; 

4.ammo-5<N-methyl-3-indoJyl)-7-(6-morphoiinyI-3-pyridinyI)pyridof2J- 
d]pyrimidine; 

4-amino-5K3-bromophenyi>7-(6K4-ethoxyiminopiperidinyl)0. 
pyridinyl)pyrido[2,3-dJpyrimidine; 

4-amino-5<3.bromophenyl)-7.(6-(4-cthoxycarbonylmethoxyirainopiperi 
pyridinyl)pyrido[2J-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7K-6-(4K)xopiperidinyI).3-pyridazinyn)pyrido[2,3- 
d]pyriroidine; 
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*^-amino-5-(3-bromophenyI)-7-(6-(4.morphoJinyliminopiperidinyl)-3- 
pyridazinyll)pyrido(2,3-d]pyrimidine; 

4-aminoo-(3-bromophenyl)-7-(6-(( 1 S,4S)-2-oxa.5.azabicyclof2.2. 1 |hepian-5-yl)-3- 
pyridazyl)pyrido[2,3-d]pyrimidine: 

4-amino-5-(3-bromophenyl)-7-(6-(4-methoxyiminopiperidinyl )-3- 
pyrida2inyil)pyrido(2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyi)-7-(6-phenylraethoxyO-pyrida2inyU)pyrido[2jKl]pyri 

4.amino-5<3-bromophenyI)-7-(6-(4-methoxypiperidinyl)-3.pyridyl)pyrido[2,^ 
d]pyrimidiae; 

4-amino-5.(3-bromophenyl)-7-{6.(4K4-letrahydropyranyloxy)iminopip»^ ).3- 
pyrida2inyll)pyrido[2.3-d]pyriraidine; 

4-amino-5K3-bromophenyl)-7-(6.isobutoxyO-pyrida2inyl)pyrido[2,3-d]pyrimidm 
4-ainino-5-(3.bromophenyI)-7-(6-(4-(N-methyipiperazinyl)irninopip^^ >.3. 
pyridazinyIl)pyrido[2,3-d]pyrimidine; 

4-amino-5K3-bromophenyl>7-(6-(4-tetrahydropyranyloxy)0-pyridazinyll)pyrido[2 
d]pyrimidine; 

4-am!no-5-(3-bromophenyi)-7-(6-morpholinyiethoxy-3-pyrida2inyn)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6K4-ethoxypiperidinyI)-3-pyridazinylI)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-(2-ethoxyethoxy)piperidinyl)-3- 
pyrida2inyll)pyrido(2,3-dIpyrimidinc; 

4-aniin<>-5-(3-bromophenylH-(6K4K4-tetrapyranyloxyethyl)piperidinyl)-3- 
pyridazinyil)pyrido[23-d]pyrimidine; 

4.amino-5K3-bromophenyl)-7^6-(3-(R^tetrahydrofuranyloxy)pi^^^ 
pyridaanyIl)pyridop,3-d]pyrimidine; 

4.ammo-5K3-bn)mophenyl)-7-(6K3-(SHetrahydrofmanyloxy)pipOT^^ 
pyridazmylI)pyrido[2,3-d]pyriinidine; 

4-amino-5-(3-bromophenyl).7K6KtransO-cthoxy-4-hydroxy)pyiTolidinyi)-3- 
pyrida2myll)pyrido(2,3-d]pyrimidine; 
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4-aminoo-(3.bromophenyI)-7-(6-(c!s-3-elhoxy-4-hydroxy)pyrrolidinyl)-3- 
pyridazinyIl)pyrido[2J-d]pyrimidine; 

4-amin6-5-(3-bromophenyI)-7-(6-(trans-3-ethoxy-4.hydroxy)pyrrolidinyI)-j- 
pyridyI)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(trans-3,4-bis-cthoxy)pyrrolidinyl)-3- 
pyridazinyH)pyrido[23-d]pyrimidine; 

4-amino.5-{3-bromophenyl).7-{6-(transO,4-bis^thoxy)pyrTOlidinyl)-3.pyridyl)pyrido[ 
d]pyrimidine; 

4-ainino-5-(3-bromophcnyi)-7-(6-(cisO,4-bis^lhoxy)pym)ndinylK3.pyridyi)pyri^^^ 
d]pyriinidine; 

4-amino-5-{3-bromophenyl)-7-(6-(cis-3,4-bis-ethoxy)pyrrolidinyl)-3- 
pyridazinyll)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-broinophenyl)-7-(6-(cis-3-ethoxy-4-hydroxy)pyrroUdinyl)-3- 
pyridyI)pyrido[2,3-d]pyrimidine; 

4-ainino-5-(3-bromophenyl)-7-(6-(cis-3-amino-4-hydroxy)pyiioIidinyI)-3r 
pyrida2myll)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(cis-3-amino-4-hydroxy)pyrroIidinyl)-3- 
pyridyl)pyrido[2,3 -djpyrimidine; 

4-amino-5-(2-pyridyl)-7-(6-(l,4-dioxa-8-azaspiro[4.5]decan-8.yl)0-pyridyl)pyrido(2,^ 
djpyrimidine; 

4-amino-5-(2J^ichlorophenyl)-7-(6-moiT)holijiyiO-pyridyl)pyrido[2J-d]pyrimidine; 

4-araino-5.(2.pyridyI)-7-(6-morphoiinylO-pyridyl)pyrido[2,3-dJpyrimidine: 

4.amino-5-(2-ethoxyphenYl)-7.(6-(l,4-dioxa-8-azaspiro(4.5)decan-8-yl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-ainino-5-(2-bromo-5-ethoxyphenyl)-7-(6-moipholinyl-3-pyridyI)pyridof2,3- 
djpyrimidine; 

4-ammo-5K2,5-dichloropheny]).7^6-morpholinyIO-pyridyl)pyrido[2,3-d]py^^ 

4-amin<>-5-(2,5-dimethylphcnylV7-<6-moipholinyIO-pyridyl)pyrido(2J^^^^ 

4-aimiK>-5^3'fluorophenyI)-7-(6-morphoIinylO-pyridyl)pyrido( 
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4-amino-5K34rifluoromethyIphenyl)-7-(6-morpholinyI-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-nuoro-5-trinuoromethyiphenyi)-7-(6-(i,4-dioxa-8-azaspirof4.5]decan-8-yl)- 

3- pyridyl)pyrido[2,3-d]pyrimidine; 

4- ainmo-5-(3,5-diclorophenyI)-7-(6-(l,4-dioxa-8-azaspiro[4.5]decan-8-yl)-3- - 
pyridyl)py rido[2,3 -djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-( 1 ,5-dioxa-9-a2aspirof 5.5]undecan-9-y 1>3- 
pyridazinyll)pyrido[2,3-dlpyrimidine; 

4.amino-5-(4-bromo-2-thicnyl>.7-(6-( 1 .4-dioxa.8-azaspiro[4.5]dccan-8-yl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4.tertbutyi)piperidinyl-3-pyridazinyll)pyrido[2,3- 
d]pyriinidine; 

4.amino-5-(3-biomophenyl>7K6-(4-N.formyI)piperidinyU3-pyridazinyll)pyrido(2,3- 
djpyrimidine; 

4-amino-5-(3-bromo-2-thienyl)-7-(6-{4,4-ethylenedioxypiperidinyl)-3-pyridyl)pyrido[2,3- 
d]pyrimidine; 

4.amino-5-(3-cyanophenyI>7-(6-morpholinylO-pyrida2inyll)pyrido[2J-d]pyrimidine; 

4-amino-5-(3-Bromophenyl)-7-(6-(S-0-iJihyl-2-hydroxyinethylpyrTolidiiiyI)-3- 

pyridazinyll)pyrido[2,3, 

djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-((2S,3S)-2J-dimethyl-K4.dioxa.8-azaspiro[4.5]decan- 
8-y!)-3-pyrida2inyl)pyrido[2J-d]pyrimidine; 

4-amino-5-<3-bromophenyi>7K6-(4,4-(cis-UKliox>xyclopcntyi)piperidinyl)-3- 
pyrida2iny0pyrido[2,3-djpyriniidine; 

4.amino-5-{3-bromopheny l)-7-<6-<4.acetyl- 1 -oxa-4,8-diazaspiro[4.5]decan-8-yl>3- 
pyridazinyI)pyrido[2,3-dJpyrimidine; 

4-amino-5-(3-bromopheny!>7-(6-{(2RJR).2.3-bis(methoxymethyi).L4-dioxa-8- 
a2aspiro[4.5]decan-8.yl)-3-pyrida2inyl)pyrido[2,3-d]p>Timidinc; 

4-amino-5-(3-broraophenyl>7-(6-(4,4-(cis-3,4-dioxy-oxacyclopentyl)piperidinyl)-3- 
pyridazinyI)pyridot2,3-dJpyrimidine; 
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20 


4.aminoo-(3-bromophenyl)-7.(6-(3-mcthoxy.K5-dioxa-9-azaspiro[5.51undecan-9.>i).3- 
pyrida2inyl)pyrido[2J-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(l,5-dioxaO-hydroxymelhyl.9-azaspiro[5.5]un^ 
yI)-3-pyrida7.inyl)pyrido[2J-d]pyrimidine; 

5 4.amino-5-(3-bromophenyl>7-(6-( 1 J, 1 4-trioxa- 1 1 -azadispirof4.2.5.2]penladecan- 1 1 -yl)- 

3- pyridazinyI)pyrido[2,3-d]pyrimidine; 

^5 '*-"i'ino-5K4-tetrahydropyranyl>7-(6-morphoiinyJ.3-pyridazinylI)pyrido 

djpyrimidine; 

4- amino-5-(3.bromophenyl)-7-(6.(4-morphoIinyliminopiperidinyl )-3-pyridyI)pyrido[2,3- 
10 djpyrimidine; 

4-amino-5-{3-bromophenyI)-7-(6-(4^.methylpiperazinyl)iminopiperidinylH 
pyridyI)pyrido[2,3-d]pyrirnidine; 

4-amino-5-(3-bromophenyi)-7-(6-(4-( 1 ,2,4-triazol- 1 -yi)iininopiperidinyI )-3- 
25 pyridyI)pyrido[2,3-d]pyrijnidine; 

15 4-amino-5-(3.indolyl)-7.(6-morpholmyl-3-pyridyl)pyrido[2,3-d]pyriiiiidiiie; 

4-amino-5.(SMndolyl)-7-(6-morphoiinyl-3-pyridyl)pyrido[2,3-d]pyrimidme; 

^•^^""^-^•^^•bi'^>inophenyI>7-(6-{4H;ihylpiperidinyJcarboxylaie)0.pyridyl)^^^^ 
djpyrimidine; 

4-amino.5-(3.bromophenyl>7.(2-phenyimeihyl-3(2H)-pyridazinone-6-yl)pyrido[2,3- 
20 djpyrimidine; 

35 ^■^'^o-5-(3-bromophenyI).7-(6-(4-(morphoiinyIcarboxamidc)piperidinyl)-3- 

pyridyl)pyrido(2J-d]pyrimidine; 

4.amino-5-(3-bromophenyI).7-(6-(4.(N-morpholinylaminocarboxamide)piperid^^ 
pyridyl)pyrido[2,3 -djpyrimidine; 

25 4-aminc>-5K3-bromophenyl)-7-(6-(4-(N,N-dimethylaminocarboxamide)piperidinyl)-^ 
pyridyl)pyrido(23-dIpyrimidine; 

4-amino-5.(3-bromophenyl)-7K6-(4-{N-methyl-N-methoxyethylcarboxamide)piperidiny0 
45 3-pyridyl)pyrido[2,3-dIpyrimidinc; 

4-amino-5-<4.quinolyi>7-(6-morpJiolinyl-3-pyridyi)pyrido[2,3-d]pyrimidine; 


40 


50 
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4.amino-5<3-bromophenyl)-7-(6-(4-(N-meihoxyethylcarboxamide)piperidinyl)-3- 
pyridyl)pyrido[2J-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6^4-hydroxymethylpiperidinyl)0-pyridyI)pyrido[Z3- 
djpyrimidine; 

4-amino-5-(2-bromophenyi)-7-(6-(K4-dioxa-8-azaspitx)[4.5]dccan-8-yI)-3- 
pyridyI)pyrido[2,3'd]pyrimidine; 

4-amino-5-(2-brornophenyl)-7-<6.(4-hydroxypiperidinyl)-3-pyridyI)pyrido[2,3- 
d]pynmidine; 

4-amino-5.(3-bromophenyI).7-(6.(4-N-acetyIpipcrazinyl>3-pyridyl)pyrido(2^ 
d]pyrimidine; 

4-amin(>-5-(3-bromophenyl)-7-(6<4K:yanopiperidinyl).3-pyridyl)pyrido[2J.d]pyri 

4-amino-5-(3-bromophenyI)-7-(6-{4-N-{4-fluorophenyl)pipera2inyl>3-pyridyl)pyrido[2^ 
dlpyrimidine; 

4-amino-5K4-fluorophenyl)-7-(6-morpholinyl-3-pyridyl)pyrido[2,3-d]pyrimidine; 

4-aininc>-5-{3-bromophenyl)-7-(4-morpholinylbenzenesulfonamide)pyridof2,3- 
d]pyriinidine; 

4-aminc>-5-(3-bromophenyl)-7-<4-N-l,4-dioxa-8-azaspiro[4.5]decan-8- 
yibenzenesulfonamide)pyrido[2,3-d]pyrimidme; 

4-aminoo-(3-bromophenyl)-7-(4-N-cyclopropylbenzenesulfonamide)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromopheny!)-7K4-pipcridmebenzenesiUfonamide)pyrido[2J<I]pyri^^ 

4-amino-5-(3-bromophcnyl).7-(4-(4K;yanopiperidine)ben2enesuJfonamid^^ 
djpyrimidine; 

4-amino-5<3-bromophenyI>7.(4-N-cyclopropylme%!benzeiiesuJfonaim 
djpyrimidine; 

4-amino-5K3-bromophenyl>7-(4-N,N-dimcihylaminobenzencsulfonamide^ 
d]pyriinidine; 

4-anuno-5-(3-bromophenyl)-7-(4-N-(S)-2- 

hydroxymcthy!pyrrolidinebenzenesulfonamide)pyrido[2,3-d]pyrimidine; 
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4-ainino-5-(3-bramophenyl).7-(4-(4-hydroxYpiperidine)benzenesulfonamide)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-(cis-3,5- 

dimethylmorpholinyl)benzenesuJfonamide)pyridof2J-d]pyrimidine; 

4-amino-5-(3.bromophenyI)-7-(3-fluoro-4-thiomorpholinyIphenyl)p>Tido[2,3- 
d]pyrimidine; 

4.aimno-5K4-nuorophenyl)-7-(6^thiomorphoIinyl)0-pyridyl)pyrido[2,3-d]pyrimidi 

4-amino-5-{4-fluorophenyl)-7-(6-(4,4-dioxotMomorpholinyl).3-pyridyl)pyri 
djpyrimidine; 

4-methoxy-5-(3-bromophenyI>7-(6-morpholinyl0.pyridyl)p>Tido[2J-d]pyrimidine; 

4-ainino-5-(3-broinophenyl)-7-(4-(4-dioxa-8-azaspiro[4.5]decan-8- 

yicari)oxamide)phenyl)pyrido[2,3-d]pyrimidine; 

4-ajnino-5-(3-bromophenyl)-7-<4-(N-cyclopropylcarboxamide)phenyI)pyrido[2,3- 
djpyrimidine; 

4-ainino-5-(3-bTomophenyl)-7-(4-<morpholinylcarboxamide)phenyl)pyrido[2,3- 
djpyrimidiae; 

4-amino-5-(3-bromophenyi>7-(6-N-cyciopropylaminoO-pyridyl)pyrido[2,3 -djpyrimidine; 

4-amino-5-(3-bromophenyl)-7.(4-(4-hydroxyp!peridinylcarboxamide)phenyi)pyrido[2,3- 
dlpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6«(S)-hydroxymethyIpyiTolidinyl-3- 
pyridazinyi l)py rido[2J-d]pyrimidine; 

4-amino-5-{3-bromophcnyl)-7-(6-(4-(2-cihoxyethoxy)piperidinyl)-3-pyridyl)pyri 
dlpyrimidine; 

4-amin<>-5-(3-bromophenyl)-7<6-hexahydropyrirnidine)-3-pyridyl)pyrido[2J. 
d]pyrimidine; 

4.amino.5-(4,4-difluorocycIohxeyl)-7-(6-(l,4-dioxa-8-a2aspiro[4.5]decaii-8-yI)-3- 
pyridyl)pyrido[2,3-dlpyrimidine; 

4-aimno-5-{3-bromophcnyI).7-<6-(S)-2-cthoxyeihoxypyrTolidinyl)-3-pyTidyl)pyrido(2,3- 
djpyrimidine; 
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4-amino-5-(3-bromophenyl)-7-(6-(R)-2-ethoxyeihoxypyrrolidinyl)-3- 
pyridyl)pyricio[2J-d]pyrimidine; 

4.amino-5-{3-bromophenyl)-7-(6-(cisO,4.dihydroxypyroiidinyl)-3-pyridyl)pyrido[2J- 
d]pyriniidine; 

4-amm(>5-{3-bromophenyl)-7.(6-{(3aR,6aS)-2-oxo-tetrahydroOaH-[lJIdioxoIo[4^ 

c] pyrrol-5-yl)-3-pyridyl)pyrido[2,3-d]pyrimidine; 

4-ainino-5-(3-bromophcnyl>7-(6-(cis-2,3-dihydroxypyrrolidin^ 
pyrida2inyll)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bK)mophenyl)-7.(6-(S,R-2-hydioxymethyl-4-hydroxypyrroIidinyl)-3- 
pyridyl)pyriclo[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(R-2-hydfOxymethyl-4-pyrToIidinyl)-3- 
pyrida2inyll)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI)-7-(6-(( I S,4S).2-oxa«5-azabicycio[2.2. 1 ]heptaii-5-yi)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl).7-(6K2-imidizoUdone-l-yl>3-pyridyI)pyrido[2^ 

d] pyrimidine; 

4-ainino-5-( 1 , 1 -dimethylO-bulenyl)-7-(6-morphoIiny lO-pyridy l)pyrido[2,3-d]pyrimidine; 

4-ammo-5-(3-bromophenyl)-7-<6-(2,4-dioxo.(lH.3H)-quinazoJin-3-yl)-3- 

pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-carboxamide-3-p>Tidazmyll)pyrido[2jKi]pyri 

4-amino-5-(3-bromophenyl)-7-(6-morpholinylcarboxamideO-pyridazmyil)pyrido[2J- 
djpyrimidine; 

4-amino-5<3-bromophenyl).7-(6-mcthoxyO-pyridazinyII)pyrido[2,3-d]pyrimidine; 

4.amino.5-(3-bromophenyl>7-(6-N,N.diethoxyethylamino-3.pyridazinyIi)pyrido[^ 
djpyrimidine; 

4-araino.5-(3-bromophenyl).7.(6-(4-ethoxymethyIpiperidinyl)0.pyrid^ 
d]pyrimidine; 

4-ammo-5-(3-bromophenyI)-7.{6K4-(4-tetrahydropyranyloxymcihyI)piperidiny 
pyridazinyIl)pyrido[2,3-d]pyrimidine; 
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4-aininoo-(3-bromophcnyl)-7-(6-(4.eihoxyeihoxymcthylpipcridinyl)0- 
pyridazinyll)pyrido|2.3-d]pyrimidmc: 

4-amin(>5-(3-bromophcnyl)-7-(6-N.methyl-N-K3-dioxaJanemcthylamino)0- 
pyridazinyll)pyrido[2,3-dJpyrimidine; 

4.amino-5-(3-bromophenyi)-7-(6-( 1 ,4-dioxaspiro[4.5]decanyl-8-oxy)-3- 
pyridazinyl)pyrido[2,3Hl]pyrimidine; 

4-aniino-5-(3-bromophenyi>7-(6-dihydroxyme%Imethoxy-3-pyridazinyll)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromopheny!>7-(6-(3-pyridyloxy)-3-pyridazinyll)pyrido[2,3-d]pyriniidine; 

4.amino-5-(3-bromophenyI)-7-(6-(4J-epoxy-7-methyl-2,3,3A,4,5,6,77a-ociahydr^^ 

isomdoIyI)-3-p>Tidazinyl)pyrido(2J-d]pyrimidine; 

4-amino-5K3-bromophenyl)-7-(6-(4-N-ethyl-N-methoxyethyl)-3-pyridazinyl0 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-N-methyI-N-methoxyethyI)-3- 
pyridazinyll)pyrido[2,3-d)pyrimidine; 

4-amin<>-5-(3-broinophenyl)-7-(6-(3,4-dimethoxymethoxypyrrolidinyl).3- 
pyridazinyll)pyrido[Z3-d]pyrimidine; 

4-amino-5-{3-bromophenyl)-7-(6-(hexahydroOH-ftiro[3,4-c]pyrrol-5-yl)-3- 
pyndazinyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyi>7-(6-(hexahydro-lH-fiiro[3,4-c]pyrTol-5-yl)-3- 
pyridyl)pyrido[2,3-d]pyrimidiiie; 

4-ainino-5-(3-broraophenyl>7-(6-(trans-3-hydroxy-4-melhylpyrToIidmyl)-3- 
pyridazinyII)pyrido[2,3-d]pyriinidinc; 

4-ainino-5<3-bromophenyl)-7-(6-(transO-hydroxy-4-methyIpyrroUdinyl)-3- 
pyridyl)pyrido[23-dJpyriinidine; 

4-amino-5-(3-bromophenyl)-7-(6-(cis-3-hydroxy^-methyipyrTol!dinyI}-3- 
pyridazinyU)pyrido[2.3-d]pyrimidine; 

4-amino-5-<3-bromophenyl)-7-(6-(cis-3-hydroxy-4-methylpyrrolidinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 
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4.amino-5<3-bromophenyI)>7-(6-(trans-3-cyano-4-hydroxylpyrrolidinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(3-hydroxy-4-ieri-butylcarboxamidepyrroJidinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amin(>-5-<3-bromophenyl)-7-(6-(S-2-{4-tetrahydropyranyloxy)mcthyIpyrroHdinyl^ 
pyridaziny i I)pyrido[2,3-d]pyriinidine; 

4.amino-5-(3-bromophenyl)-7-(6-(3-(4-tetrahydropyranyioxy)iminopyrrolidinyl)-3- 
pyridazinyll)pyrido[2,3-dlpyrimidine; 

4.amino-5-(3-bromophcnyl)-7-(2-moipholmyl-5-thiazoyi)pyrido[2J-dJpyrimidin^ 

4.ainino-5-(3-bromophenyI)-7-(5-bromo-2-thienyl)pyridof2.3.d]pyrimidine; 

4-amino-S-(3-brc)mophenyl)-7<2,5-dimcthylO-thienyl)pyrido[2,3-d]pyrimidine; 

4-aniino-5-(3-bromophenyl)-7-{5-chIoro-2-thienyl)pyrido[2,3-dlpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(2,4Kliniethyl-5-thiazoyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-{5.methyI-2-thienyl)pyrido[2,3-d]pyrimidine; 

4-ammo.5-(3.bromophenyl>-7-(2-f\inmyl)pyrido[2,3-dJpyriinidine; 

4-amino-5-(3-bromophenyl)-7-(2-(l,4-dioxa-8-a2aspiro[4.5]decan-8-yl)-5- 
thiazoyl)p>Tido[2,3-d]pyrimidine; 

4-anunc>-5-(3-brornophenyl).7-(3-thienyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(3-methyI-2-thienyl)pyrido[2,3-d]pyrimidine; 

4-aniino-5-(3-bromophenyl)-7-(2-morpholinyl-4-thiazoyl)pyrido(2J-dlpyrinudm^^^ 

4-amino-5-(3-bromophenyl)-7-(2-morphoIinyJ-4-trifluoromeihy-5-thia2oyl)pyrido 
d]pyriinidine; 

4.anuno-5-(3-bromophenyl)-7-(5-morphoIinyl-2-thienyl)pyridofZ3-dlpyrimid^ 

4-amino-5-(3-bromophenyI)-7-(4-methyI-2-morphoIinyl-5-thiazoyl)pyrido[2,3- 
djpyrimidinc; 

4-amino-5-(3-bromophenyl)-7-(2,5-dichloro-3-thienyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl>7-(2,S-dimeihyl-3-furany!)pyrido[2J-d]pyriinidine; 

4.amino-5.(3-bromophenyI>7-(N-methyi-2-pyrroly!)pyridof2,3-dlpyrimidine; 

4-aniino-5-(3-bromophenyl)-7-(2-N,N-dimethylamino-5-thia2oyl)pyrido[2,3- 
djpyrimidine; 
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4-amino-5-(3-bromophcnyI)-7-(2.morphoUnyN5-lh!azoyOpyrido[2,3-d]pyrimidine: 

4-aminoo-(3-bromophcnyl)-7-(2.(4,4.dioxythiomorpho]inyl).5-thiazoyi)pyrido(2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7.(2-(I,l-dioxidothiomoipholinyI)-5-thiazoyl)pyrido^^ 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7.(2-iijorpholinyl.5.oxazolyl)pyrido[2,3.d]pyrimW^^^ 

4-amino-5-(3-bromophenyI)-7-(2-N.mcthyI-N-methoxyethyIamin(>-5-thiazoyi)^^ 
djpyrimidine; 

4-ammo-5-(3-bromophenyl)-7-(2-N-me%I-N-cthylamino-5.thiazoyI)pyri 
djpyrimidine; 

4.amino-5-(3-bromophenyl).7-(2-N.pyrToIidmy|.5-thiazoyI)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3.bromophenyl).7-(2-N.mc%i-N-propylamino-5-thiazoyl)pyrido[2,3- 
djpyrimidine; 

4-amino.5.(3-bromophenyl)-7-(2-N,N-diethylamino-5-thiazoyl)pyrido[2,3-d]pyrimidm^ 

4-ajnino-5-(3-bromophenyl>7-(2-(N-methypiperazinyl)-5.thiazoyl)pyrido[2^- 
djpyrimidine; 

4.ammo-5-(3-bromophenyl>7-(2.(N-(2.pyridyl)piperazinyI)-5-thiazoyl)pyri^^ 
d]pyrimidme; 

4.aramo-5K3-bromophcnyl)-7.(2-N-methy.N-(2.pyridyle%l)-5-thiazoyl)pyrido[2,3. 
djpyrimidine; 

4-aminoo-(3-bromophenyl)-7-(2K4-oxopiperazinyl).5-thiazoyl)pyrid^ 

4.amino-5-(3-bromophenyl)-7-(2^4-{N-morpholinyl)iminopipcrazinyl)-5- 
thiazoyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI>7-(6-N-morpholineO-pyridmesulfonami^ 
djpyrimidine; 

4-amino-5-(3.bromopheny!).7.(2-(4-oxopiperidinyl).5.pyriniidyl)pyrido(2,3- 
d]pyrimidine; 

4.ainino-5-(3-bromopheny!>7-(2-(4,4-dioxe%lenepiperidinyl)-5-pyrimidyl}pyrido[2,3. 
djpyrimidine; 
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4-amino-5-(3-bromophenyi)-7.(5-(L4-dioxa-8-a2aspiro[4.5]decan-8-yl)-2- 
pyrazinyl)pyrido[2,3-d]pyrimidine; 

4-aminoo-(3.bromophenyI).7-(5-(4-oxopiperidinyl)-2-pyra7Jnyl)pyrido(2,3^|p^^^^ 

4-aminoo'K3-bromophenyl)-7-(6-N-cyclopropyI-3-pyridinesulfonamide)pyrido[2^ 
d]pyrinudine; 

4.ainino-5-(3-bromophenyl)-7-(6-(N- 1 ,4-dioxa-8-a2aspiro[4.5]dccan-8-yl)-3- 
pyridylsulfonamide)pyrido[2,3-d]pyrimidine; 

4-amin(>.5.(3.bromophenyI)-7-(2-(4-(4-teti^ydropyranyIoxy)iminopiperidinyl )-5- 
pyrazinyl)pyrido[2,3-d]pyriinidinc; 

4-amino-5-(3-bromophenyl>7-(6-(4-(phenylmethoxy)iminopiperidinyl)-3- 
pyridyI)pyrido[2,3-d]pyriinidine; 

4-ammo.S-(3-bromophenyl)-7.(6-(4-(tert-butyioxy)iminopiperidinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-(cyclohexyloxy)iminopiperidinyI)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-hydroxyiminopiperidinyl)-3-pyridyl)pyrido[2,3- 
djpyriraidine; 

4-amino«5-(3-bromophenyl)-7-{6-(4-(4-tetrahydrop>Tanyloxy)iminopiperidinyl>3- 
pyridyl)pyridof2,3-d]pyrimidine; 

4-amino-5.(3-bromophenyI)-7-{6-(4-mcthoxyethoxyiminopiperidinyl>-3- 
pyridyI)pyrido[2J-d]pyrimidine; 

4-amino-5-(3-bromophenyI)-7-(6-(4-{2-thcnylmethoxy)iminopiperidinyI)-3- 
pyridyl)pyrido[2,3-d]pyriinidine; 

4-amino.5-(3.bromophenyl)-7-(6-(4-(4H5'H-2^xyfuranyl).4-hydroxy)pi^^ 
pyridyl)pyrido(2,3-dJpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4<l-(4-tetrahydropyranyloxy)iminoe%l))^ 
hydroxypiperidinyl>3-pyridazinyll)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-{4'-acctyl-4'-hydroxypiperidmyl)-3- 
pyrida2myil)pyrido[2,3-d]pyriinidine; 
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4-aminoo-(3-bromophenyl)-7.(6-(4.(I-(isopropylcaboxymethoxy)iminoethyl))-4- 
hydroxypipcridinyl).3-pyridyl)pyrido[2,3-d]pyrim]dine: 

4-ainino-5-(3-bromophcnyl)-7-(6-(4»(l-(eihyIcaboxymethoxy)iminoethyt))-4- 
hydroxypiperidinyI)-3-pyridy()pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4.(l-(methyIcaboxymethoxy)iminoethyl)>4. 
hydroxypiperidinyI)-3-pyridyi)pyrido(2,3-d]pyrimidme; 
4-amino-S-(3.bromophenyi)-7-(6-(4-( 1 -(2-tetrahydropyranyloxy)iminoethy l))-4- 
hydroxypiperidinyI)-3-pyridyl)pyrido[2,3-d]pyrimidine: 

4-anuiK>-5-(3.bromophenyl)-7K6-(4-(l<al]yloxy)iminoe%l))-4-hydro^^ 
pyridyI)pyrido[2,3-d]pyrimidine; 

4-amino-5<3.bromophcnyI)-7-(6.(4-(Kethoxy)inimoethyl))-4-hydroxypiperid 
pyridyI)pyrido[2,3-d)pyriinidine; 

4-ammo-5-(3-bromophenyI)-7-(6<4-{l-(methoxy)iminoethyl))-4-hydroxypiperidinyl>3- 
pyridyI)pyrido[2,3-d]pyrimidine; 

4-ainmo-5-(3-bromophenyl>7-(6-(4-(l-<hydroxy)lminoethyI)H-hydroxypiperidinyl).3- 
pyridyl)pyrido[23-d]pyrimidine; 

4.amino-5-(3-bromophenyl>7-(6K4-(2-tetrahydropyranyloxy)iminopiperidinyi)-3. 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyi>7-(6-(4-(isopropy!carboxymcthoxy)iminopiperidinyI>3- 
pyridyl)pyrido[2,3-d]pyriraidine; 

4.amino-5-(3-bromophenyI>7.(6K4-hydroxy-4-(l.(4-teirahydropyranyIoxy)im 
4-hydroxypiperidinyO-3.pyridyI)pyrido[2,3-dlpyrimidine; 

4-amino-5-(3-bromophenyl>7-(6-(4-(3-butyrolactone)-4.hydroxypiperi 
pyridyl)pyrido[2,3-d]pyrimidine; 

4.amino-5-(3-bromophenyl)-7.(6-(4-(2-butyrolactoneH-hydroxypiper^^^^ 
pyridazinyll)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4.acetyM-hydroxypiperidinyl)-3-pyridyl)pyridoP 
d]pyrimidiiie; 

4.amino-5-(3-bromophenyl)-7-(6-<3-hydroxyazetidinyI)-3-pyridyI)pyrido[2,3- 
dlpyrimidinc; 
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4-ammo-5-(3-bromophenyl)-7-(6-((lR,5S)0-hydroxy-8-azabic>xlo[3.2.1]octan-8-yl)^ 
pyridyI)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7.(6-(cis-2J-dihydroxypiperidinyl)0-pyridyl)pyrido[2 
d]pyrimidine; 

5 4.amina-5-(3-bromophcnyl)-7-(6-(N-meihyl.N-(3-pyridylmethyl)amino)-3- 
pyridazinyll)pyrido(2,3-d]pyrimidine; 

4-amino-5-(3-broraophenyl)-7.(6.(l,2,3,6-tetrahydropyridyI>3-pyridyl)pyrido^^ 
dlpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6<4-(N^'methoxyphenylcarbamoyOpiperidinyl^^ 
1 0 pyridazinyll)pyrido[2,3-d]pyrimidme; 

4-ammo-5-(3-bromophenyl)-7-{6-(4-{2-butyrolactone)-4-hydroxypiperidinyi)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(trans-3,4- bis(N-4'- 
methoxypheny!carbanioyI)pyrroIidinyI>3-pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI)-7-(6-<(IS,5R)-3-hydroxy-8-azabicycIo[32.1]ocian-8-yl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4.ammo.5-(3-bromophenyl).7-(6-(S.S-inms-3,4-dihydroxypyrrolidinyl).3- 
pyridyl)pyrido[2,3-d]pyTimidine; 

4-amino-5-(3-bromophenyl)-7-< 6-(R,R-trans-3,4-dihydioxypyrrolidinyI)-3- 
pyridazinyn)pyrido[2,3-d]pyrimidmc; 

4-aniiiio-5-(3-bromophenyI)-7-( 6-(R,R-tnms-3,4-dihydroxypyrrolidinyl)-3- 
pyridyl)pyrido[2,3-d]pyriinidiiie; 

4-amino-5-(3-bromophenyl)-7-(6-(4-oxo- 1 -phenyl- 1 ,3,8-triazaspiro[4.5 ldecan-8-yl>.3. 
pyridyl)pyrido[2,3-dJpyrimidine; 

4-amino-5-(3-bromophcnyl)-7-(6-(l-oxa-4-oxo-4-thia.8-azaspiro[4.5]decan-8-^ 
pyridyl)pyrido[2,3-dJpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(l-oxa-4,4-dioxido-4-thia-8-azaspiro[4.5]de^^ 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6K4-oxo- 1 -phenyl- 1 ,3,8-triazaspiro[4.5]dec-2-en-8-yl>3. 
pyridyi)pyrido[2,3-dJpyrimidine; 
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4-amino-5-(3-bromophenyI)-7-(6-(4-(2-keto-l-benzimida20iinyl)piperidinyl)o 
pyridazinyll)pyrido[2.3-d]pyrimidine; 

4-amino-5-(3-biomophenyJ)-7-(6-(4-oxothiomorphoiinylH-pyridyl)pyrido(2,3- 
d)pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-(2-keto-l.benzimidazolinyl)pipcridinyl)0- 
pyridyJ)pyrido[2,3-d]pyrimidine; 

4-ainmo-5-(3-bromophenyl)-7K6KN-me%l-N-(2-pyridylethyl)ainino)-3- 
pyridyl)pyrido[2,3-d]pyriinidine; 

4.amino-5-(3-bromophenyi)-7-(6-(N-methyl-N-(4-pyridylethyl)ainino)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3.bromophenyl)-7^6-NK3-pyridyimethyl)amino-3-pyridyl)pyrido[2.3- 
d]pyrimidine; 

4-ainino-5-(3-bromophenyl)-7K6-(2-hydn)xyniethylpiperidinyl)-3-pyridyl)p>Tido[2 
d]pyrimidine; 

4-amino-5-(3-bromophcnyl)-7-(6-(l-oxa-4-thia-8-azaspiro[4.5]decaii-8-yl)-3- 
pyridyl)pyrido[2,3-d]pynmidine; 

4-amino-5-(3-bromophenyI)-7-(6-(4-hydroxy.4-(4-bromophenyI)piperidinyl>3- 
pyridyi)pyrido[2J-d]pyrimidine; 

4-amino-5K3-bromophenyl)-7.(6.(4-NK2-pyridnyl)piperazmyl)0-pyridyl)pyrido[2,3^ 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-N-(2-hydroxyethyloxyethyl)piperazmyi)-3- 
pyridyl)pyridof2,3-d]pyrimid!ne; 

4-amiiK)-5-(3-bromophenyl)-7-{6-(4,4-diacetoxyediylthio)piperidinyl)-3- 
pyridyI)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophcnyl>7-(6-(N-meihy-N-<3-pyridylmethynamino)-3- 
pyridyl)pyrido[2,3-d]pyriinidme; 

4-ammo-5-(3-bromophenyl>7-(6-(4-pyTTolidinylpiperidinyl)0-pyridyl)pyrido(2,3 
d]pyriinidine; 

4-amino-5-(3-bromopheny l)-7-(6-(2-( 1 H-imidazoM-y l)ethy lamino>-3- 
pyridazinyl)pyrido[2,3-d]pyriinidine; 
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4-aminooK3-bromophen>i)-7-(6-(4-N-cyanomethylpipera2inyl)-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3«bromophenyl)-7-(6-(3-hydroxypyiToldinyl)-3-pyridyI)pyrido[2J- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-methylpiperidinyl)-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4.ainino-5K3.bromophcnyI)-7-<6-(cis-3,5-dimethylmorpholinyI>3-pyridyl)pyri^ 
d]pyrimidine; 

4-aimno-5-(3.bromophenyI)-7.(6-(4,4Kiifiuoropipridmyl>3-pyridyl)pyridoP 
d]pyriniidine; 

4-amino-5-(3.bromophenyl)-7-(6-( 1 , 1 -dioxidoy thiomorpholinyI)-3- 
pyridazinyl)pyrido[2,3-d]pyrimidme; 

4-ainino-5-(3-bromophenyiV7<6-thiazolidinyl0.pyridyl)pyrido[2J.dlpyrimidiM 
4-amino-5-(3-broniopheny l)-7-(6-< 1 . 1 -dioxidoythiazoUdin-3-yl )-3.pyridy0pyrido[2,3- 
d]pyrimidine; 

4-arnino-5-(3-bromophenyl>7-(6-thiomorpholinyl-3-pyridazinyll)pyrido[2.3- 
djpyrimidine; 

4-amino-5-<3-bromophenyJ).7.(6-(2,5-dihydropyrTolyl)-3-pyridyI)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyi)-7-(6-(l,3-dioxa-8-a2aspiro[4.5Idecan-8-yl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4.amino-5-(3-bromophenyl)-7.(6.hydroxy.3-pyridazinyU)pyrido[2,3-d]pyrim 
amino-5-(2.3-dichJoropheny l)-7-(6-( 1 ,4-dioxa-8-a2aspiro[4.5]decaji-8-yl)-3- 
pyridyl)pyrido[2;}-d]pyrimidme; 

4-amino-5-isopropy|.7K6-(IAdioxa-8-a2aspiro[4.5]dccan-8-yl)0-pyridyl)pyri^ 
d]pyrimidine; 

4-amino-5-(3-bromopheny0-7<6-piperidinyIO-pyridyl)pyrido[2J-d]pyrim^^ 

4-amino-5-(3-bromophenyl)-7-{6-(3<4-tetrahydropyranyIoxyimino)pyn-oIid^^^ 
pyridyl)pyrido[2,3-d]pyrimidine; and 
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4.aminoo-(2.trifluorophcnylphenyi)-7.(6-morpholiny]-3-pyridyI)pyrido[2,3- 
djpyrimidine. 

7. A pharmaceutical composition comprising a iherapeutically effective amount of a 
compound according to Claim 1 in combination with a pharmaceuticaily acceptable 
carrier. 


8. A method of treating ischemia, neurological disorders, nociperception , 
inflammation, immunosuppression, gastrointestinal disfunctions, diabetes and sepsis in a 
10 mammal in need of such treatmem, comprising administering to the mammal ; 
therapeutically effective amount of a compound according to Claim 1 or 3. 


15 


20 


[a 


9. A method according to Claim 8 wherein the method consists of treating cerebral 
ischemia, myocardial ischemia, angina, coronary artery bypass graft surgery, percutaneous 
transluminal angioplasty, stroke, thrombotic and embolic conditions, epilepsy, anxiety, 
schizophrenia, pain perception, neuropathic pain, visceral pain, arthritis, sepsis, diabetes 
and abnormal gastrointestinal motility. 

1 0. A compound of formula I 



I, 

or a phannaceutically acceptable salt or amide thereof wherein, 

R' and are each independently selected from the group consisting of hydrogen, 

alkenyl, alkoxyalkyl, alkoxyalkylcarbonyL alkoxycarbonyl, alkoxycarbonylalkyl, alkyi, 
25 alkylcarbonyl, aminocarbonyK aryL arylalkyl, arylalkylcarbonyl, aiylcarbonyt, 

carboxyalkyl, formyl, haloalkylcarbonyl, heterocycle, heterocyclealkyl. 

heterocyclecarbonyi, hydroxyaikyl, iminoalkyl, and (NZ,Zj)alkyl, or R' and R^ may join 
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together with the nitrogen atom to which they are attached to form a 5-7 membered ring 
optionally containing 1 -2 additional heteroatoms selected from the group consisting of O, 
N, and S; 

Z, and Z, are each independently selected from the group consisting of hydrogen, 
aJkoxycarbonyl, alkyl, aikylcarbonyl, benzyl, benzyloxycarbonyl, and fonnyl; 

is selected from the group consisting of aJkenyl, alkyl, alkynyl, aryl, arylalkyl, 
cycloalkyl, cycloalkylalkyl, heterocycle, heterocyclealkyl, heterocyclealkylcarbonyl, 
(NZ,Z2)aikyl,and-R'^R^ 

R"^ is selected from the group consisting aryl and arylalkyl; 

R^ is selected from ar>'l, arylalkoxy, arylalkyl, aiyloxy, heterocycle, and 
heterocyclealkyl; 

R' is selected from the group consisting of aikenyl, alkoxyalkynyi, alkyl, alkynyl, 
cycloalkyi, aryl, arylalkyl, heterocycle, heterocyclealkyl, and -R^R"^^; 

R*^ is selected from aryl, arylalkyl, heterocycle, and heterocyclealkyl; 

R^ is selected from aryl, arylalkoxy, arylalkoxyimino, arylalkyl, aiyloxy, 
heterocycle, heterocyclealkoxy, heterocyclealkyL heterocyclecarbonyl, heterocycleimino, 
heterocycleoxy, heterocycleoxyalkyl, heterocycleoxyimino, heterocycleoxyiminoalkyi, 
and heterocyclesulfonyl; 

R^ is absent or selected from aryl, arylalkoxy, arylalkoxyimino, arylalkyl, aiyloxy, 
heterocycle, heterocylealkoxy, heterocyclealkyl, heterocyclecarbonyl, heterocycleimino, 
heterocycleoxy, heterocycleoxyalkyl, heterocycleoxyimino. heterocycleoxyiminoalkyi, 
and heterocyclesulfonyl; and 

a dashed line — indicates that a double bond is optionally present provided that 
proper valencies are maintained; 

with the proviso that the following compounds are excluded, 
4-amino.5-(4-chorophenyl>7-<4.mtrophenyl)pyridol[2,3-d}pyrimidine, 
4-amino-5-(4.mcthoxyphenyl)-7-(4-nitrophenyl)pyridol[2,3-d]pyrimidine, 
4-amino-5.(4-nuorophenyl)-7-(4-fluorophenyi)pyridol[2,3-d]pyrimidine, 
4-amino-5-(4-chlorophenyl)-7-(4-nuorphenyl)pyridol[2,3.d)pyrimidine. 
4-aniino-5.phenyl-7-(4-aminophenyl)pyrido[2J-dJpyrimidine, 
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4-aminoo-phenyl-7-(4-bromphenyi)pyrido{2,3-d]pyrimiciinc, 
4-amino-5-(4-methoxyphenyl)-7-(4-aminophenyi)pyndo[2,3-dJpyrimidine, 
4.amino.5-(4-methoxyphenyl)-7-(4-bromphenyl)p>Tido|2,3-dJpyrimidine, and 
4-ainino-5,7-diphenylpyrido[2,3-d]pyrimidinc. 

11. A compound according to claim 1 0 of formula II 


or a pharmaceuticaily acceptable salt or amide thereof wherein, 

R' and are independently selected from the group consisting of hydrogen, 
aUtenyl, alkoxyalkyl, alkoxyaikylcarbonyl, alkoxycarbonyl. alkyl, aJkylcarbonyl, 
aminocarbonyK aryl, arylcarbonyl. carboxyalkyi, formyl, haloalkylcarbonyl, 
heterocyclealkyl, hydroxyalkyi, iminoalkyi, and (NZ,Zj)aIkyI, or R' and may join 
together with the nitrogen atom to which they are attached to form a 6 membered ring 
optionally containing 1 additional heteroatom selected from the group consisting of 0, N, 
andS; 

Z, and Z, are each independently selected from the group consisting of hydrogen, 
alkoxycarbonyl, alkyl. alkylcarbonyl, benzyl, benzyloxycarbonyl, and formyl; 

R' is selected from the group consisting of alkenyl, alkyl, aryl, aryialkyl, 
cycloalkyl, heterocycle, heterocyclealkyl, (NZ,Zj)alkyl, and -R^R^; 

R"^ is selected from the group consisting of aryl and aryialkyl; 

R* is selected from the group consisting of aryl, arylalkoxy, aryialkyl, aryloxy. and 
heterocycle; 

is selected from the group consisting of alkoxyalkynyl, alkynyl, aryl. 
heterocycle, and -R^R^^; 

R*^ is selected from the group consisting of aryl and heterocycle; 
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is selected from the group consisting of ar>l. arylalkoxy, arylalkyK an'loxy, 
heterocycle, heterocyclealkoxy, heterocycleaikyj, heterocyclecafbonyi, heterocycleoxy, 
and heterocyciesulfonyl; and 

is absent or selected from the group consisting of aryl, arylalkoxy, 
arylalkoxyimino, aiylalkyl, aryloxy, heterocycle, heterocylealkoxy, heterocycleaJkyl, 
heterocyclecarbonyl, heterocycieimino, heterocycleoxy, heterocycieoxyalkyl, 
heterocycleoxyimino, and heterocycleoxyiminoaikyl. 

12. A compound according to claim 10 wherein is selected from the group 
consisting of: 

phenyl; thiophene-2.yI; 3-methyl-2^xobenzoxazoIin-6-yl; 2-(dimethyiamino^5- 
pyrimidinyl; 2-(N-fonnyi-N-methyl amino)o-pyrimidinyl; 2-(N-methoxyeihyl-N-methyl 
amino)-5-pyrimidinyl; 2-{K-methylamino)5-pyrimidinyl; 2-(l -morpholinyI)-5- 
pyrimidinyl; 2-<l -pyrrol idinyl)-5-pyrimidinyl; 2-dimethylamino-5-pyrimidinyl; 2-furanyI; 

2- oxobenzoxazoiin-6-yl; 2-pyridyl; 3-(dimethylamino)phenyl; 3-amino-4-methoxyphenyl; 

3- bromo-4-(dimethylamino)phenyl; 3-methoxyphenyl; 3-methyl-4-(N-acetyi-N- 
methylainino)phenyl;3.methyl-4-(N-forTnyl-N-methylamino)phenyI; 3-methyl-4-(N- 
methyl-N-(trifluoroacetyl)amino)phenyl; 3-methyM-(N-methylamino)phenyl; 3-methyl- 

4- pyrroIidinyIphenyl; 3-pyridyi; 3,4^ichiorophenyl; 3,4-methylenedioxyphenyl; 3,4,5- 
irimethoxyphenyi; 4-<acclylamino)phenyl; 4.(dimethylamino)-3-fluoiophcnyI; 4- 
(dimethylamino)phenyl; 4.(imidazol-l-yl)phenyl; 4-(methylthio)phenyI; 4- 
(morphoiinyl)phenyl; 4.(N-(2-(dimethylamino)ethyi)amino)phenyl; 4-(N-(2- 
methoxyethyl)amino)phenyl; 4-(N-acetyI-N-methylamino)pheny!; 4-{N-cthyl-N- 
fonnylamino)phenyI; 4-(N-ethylamino)phenyl; 4-{N-formyl-N-(2- 
methoxyethyl)amino)phenyl; 4-(N-isopTopylamino)phenyl; 4-(N-mcthyl-N-((2- 
dimethylamino)ethyl)amino)phenyl;4-(N-methyl-N-(2-(N- 

phthalimidyl)aceiyl)amino)phenyI; 4-(N-methyl-N-(2-cyano)eihylamino)phenyl; 4-(N- 
methyl-N^2-methoxyethyl)amino)phenyl; 4-(N-methyl-N-(3- 
methoxy)propionylamino)phenyl; 4-(N-methyl-N-acety!ainino)phenyl; 4-(N-methyl-N- 
fonnylamino)phenyl; 4-(N-meihyl-N-trifluoroacetylamino)phenyl; 4-(N- 
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morpholinyDphenyl; 4-{thiophene-2-yl)phcnyl; 4-(ureido)phenyl; 4-(2- 
(dimethylamino)acetylamino)phenyi; 4-(2-mcthoxy)aceiylainino)ethyl)amino)phenyl; 4- 
(2.meihoxy)ethoxyphenyl; 4-<2-oxo-3-oxazolidinyl)phcnyl; 4.(4-methoxy-2-butyI)phenyl; 
4-(4-mcthyipiperidinyl)phenyl; 4.(5-pyrimidinyl)phenyl; 4-aminophcnyl; 4-broraophenyl; 

4- butoxyphcnyl; 4-carboxamidophenyI; 4-chlorophenyl; 4.cyanophenyl; 4- 
diethylaminophenyl; 4-diethylmalonylailylphenyI; 4-dimethyIaminophenyI; 4- 
ethoxyphenyl; 4-ethylphenyl; 4-fluorophenyl; 4-hydroxyphenyl; 4.imidazolylphcnyl; 4- 
iodophenyi; 4-isopropylphenyl; 4-mcthoxyphenyl; 4-methylaniinophenyl; 4- 
methylsulfonylphenyU 4-moipholinylphenyl; 4-N-(2-<dimethyIaniino)ethyl)-N- 
formyIamino)phenyl; 4-N-(3-methoxypropionyl)-N-isopropy l-amino)pheny I ; 4-N.eihy I- 
N-(2-methoxyethyl)ainino)phenyl; 4-N-formylpiperazinyIphenyI) 4-nitrophenyl; 4- 
piperidinylphenyl; 4-{3-pyridyI)phenyl; 4-pyrroJidmyIphenyi; 4-t-butylacrylphenyI; 5- 
(dimcthylamino)thiophene-2-yl; 5-amino.2-pyridyl; 5-dimethyIamino-2-pyrazinyl; 3- 
dimethylaininopyridazin-6.yi; 5-dimethyIamino-2-pyridyl; 5-pyrimidmylphenyl; 6.(N- 
methyl-N-fonnylamino)-3-pyridinyI; 6-(N-methyl-N-meihoxyethylamino).3-pyridinyl; 6- 
(2-oxo-3-oxazolidinyl)-3-pyridinyl; 6-dimethylaraino-3-pyridmyI; 6-imida2olyl-3- 
pyridinyi; 6.inorpholinyi-3.pyridinyl; 6.pyrroIidinyl.3-pyridmyl; 6-(2-propyl>3-pyridinyl; 
(4-fonnylamino)phenyl; 6-(4-oxopiperidmyi)-3-pyridazinyI; 6-{4- 
morpholinyliminopiperidmyl)-3-pyridazinyl; 6-((l S,4S>2-oxa.5-azabicyclo[2.2. 1 Jheptan- 

5- yl)-3-pyridazinyI; 6-<4-mcthoxyimmopiperidmyl)-3-pyridazinyJ; 6-phenyImeihoxy-3- 
pyridazinyl; 6-(l,l-dioxidoythiazolidin-3-yl)-3-pyridyI; 6-(l,3-dioxa-8- 
azaspiro[4.5]decan-8-yl>-3-pyridyl; 6-(l-oxa-4-thia-8-azaspiro[4.5]decan-8.yl)-3-pyridyl; 

6- ( 1 , 1 -dioxidoy thiomorpholiny l)-3-py ridazinyl; 6-( 1 -oxa-4,4-dioxido-4-thia-8- 
azaspiro[4J]decan-8-yI)-3-pyridyl;6-(l^xa-4-oxo-4.thia-8-azaspiro[4.5]deca^^ 
pyridyl; 6-(3-hydroxy-8.azabicyclo[3.2.1]octan-8-yl>3-pyridyl; 6-<4-ox(>-l -phenyl-! ,3,8- 
triazaspjro[4.5Idecan.8-yl)-3-pyridyl; 6.(4-0X0- 1 -phenyl- i ,3,8-tria2aspiro[4.5]dec-2-cn-8- 
yl)-3-pyridyl; 6.(N^1 ,4-dioxa-8-azaspiro[4.5]decan-8-y])-3-pyridylsuiforiamide; 2-{ M - 
dioxidothioniorpholmyl)-5-thia2oyl; 5-(l,4-dioxa.8-azaspiro[4.5Idecan-8-yl)-2-pyra2inyl; 
2-(l ,4-dioxa-8-azaspiro[4.5]decan-8-yl)-5-thia2oyI; 6-(hexahydro- 1 H-fiiro[3,4-c]pyrrol-5- 
yl)-3-pyridazinyI; 6-(hexahydro-lH.ftiro[3,4-c]pyrrol-5-yl).3-pyridyl; 6-(4- 
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meihoxypiperidinyI)-3-pyridyl: 6-(4.7.t;poxy-7.methyl.2,3,3A,4.5.6J.7a-ociahydro-lH. 
isoindoIyl)-3-pyridazinyl;6-(4-(4-ietrahydropyranyloxy)iminopiperidinyl)0-pyridazm^ 
6-isopropoxy-3-pyridazinyl; 6-(2,4-dioxo-( I H,3H)-quina2ol!n-3-yl>3-pyridyl; 6-(4-(N- 

meihyIpiperazinyl)iminopiperidinyl)-3.pyridazinyl;6-(4-tetrahydropyranyIoxy)^^ 
pyridazinyl; 6-morpholinylethoxy-3-pyridaziny!; 6-(4-ethoxypiperidmyI).3-pyridazinyl; 6- 
(l,4-dioxa-8-azaspiro[4.5]decan-8-yl)-3-pyridyl; 6-<4-(2-ethoxyethoxy)piperidinyl)-3- 
pyridazinyl; 6.((3aR,6aS)-2-oxo-tetrahydro-3aH-[l J]dioxolo[4,5-c]pyrToI-5-yI)-3-pyridyI; 
6-(4K4-teirapyranyIoxyethyl)piperidinyl)-3-pyridazinyl; 6-(3-(R)- 
tetrahydrofuranyloxy)piperidinyl)-3-pyridazmyl; 6-(3-(S)- 
tetiahydTofuranyloxy)piperidmyl).3-pyridazinyl; 6-(trans-3-ethoxy-4- 
hydroxy)pynolidinyl)-3-pyridazinyl;6-(cis-3-ethoxy-4-hydroxy)pyrrolidinyl)-3- 
pyridazinyj; 6-(trans-3-ethoxy-4.hydroxy)pyrrolidinyl)-3-pyridyl; 6-(trans-3,4-bis- 
ethoxy)pyrrolidinyl)-3-pyrida2inyl;6-(transO,4-bis-ethoxy)pyrrolidinyI)0-^^ 6-(cis- 
3,4-bis-ethoxy)pyrrolidmyl>3-pyridyl; 6-(cis-3,4-bis-ethoxy)pyrrolidinyl)-3-pyridazinyl; 
6-(cis-3-ethoxy-4-hydroxy)pyiTolidinyl)-3-pyridyl;6-(cis-3-ambo-4- 
hydroxy)pyrTolidinyi)-3-pyridazinyI; 6-<cis-3-amino-4-hydroxy)pyrrolidinyl)-3-pyridyI; 6- 
(l,5-dioxa-9-a2aspiro[5.5jiindecaji-9-yl)-3-pyrida2inyl; 6-(4.iertbutyl)pipcridinyl-3- 
pyridazinyi; 6-<4.N.formyl)piperidinyl-3-pyrida2inyl; 6-morpholinyl-3-pyridazinyl; 4-N- 
1 ,4.dioxa.8-azaspiro(4.5]decan-8-ylbenzenesuIfonamide; 4-(4-dioxa-8- 
azaspiro[4,5]decan-8-ylcarboxamide)phenyl; 6-(3-methoxy. ! ,5-dioxa-9- 
azaspiro[5.51undecan-9-yl)-3-pyridazinyl; 6-( 1 .5-dioxa-3-hydroxymethyl-9- 
azaspiro[5.51undccan-9-yl).3-pyridazinyl; 6-(S-0-ethyl-2-hydn)xymethylpyrrolidinyi)-3- 
pyridazinyI;6-(4-acetyl-l-oxa-4,8Klia2aspiro(4.5]decan-8-yl)0-pyridaa 
2,3-bis(mcthoxyinethy!)- 1 ,4-dioxa-8-azaspiro[4.5]dccan-8-yl)-3-yridazinyl; 6-((2S,3S> 
2J-dimethyl-l,4-dioxa-8-azaspiro[4.5Idecan-8-yl)-3-pyridazinyI; 6-(4,4-(cis-U- 
dioxycyclopentane)piperidinyl)-3-pyridazinyl; 6-{4,4.( lS,2S- 
dimelhoxymelhyIethanedioxy)piperidinyI)-3.pyridazinyl; 6-(4,4-(cis-3,4-dioxy- 
oxacyclopentane)pipe^idmyl)-3-pyridaziny I ; 6-(4,4-( 1 ,3-dioxy-2- 
methoxypropylene)piperidinyl)-3-pyridaziiiyl; 6-(4,4-( J ,3-dioxy-2- 
hydroxymethylpropylene)piperidinyl)-3-pyridazinyl;6-(4,4-(2-(2^-spiro. 
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oxacyclopropane- 1 .3-dioxypropylene)piperidinyI)-3-pyridazin>i; 6-morpho liny 1-3- 
pyridazinyl; 6-(4-morpho!inyIiminopiperidinyl>3-pyridyl; 6-(4-(N- 
melhylpiperazinyl)iminopiperidinyl)-3-pyridyl; 6-(4-<1,2,4-triazoI.l.yl)immopiperidinyl)- 

3- pyridyi; 6-(4-cthylpiperidinylcarboxyiate)-3.pyridyI; 2-phenylmethyl-3(2H)- 
pyrida2inone-6-yl;6-{4-(morphoiinylcarboxamidc)piperidmyl)-3-pyridyl; 6-<4-{N- 
moipholinylaminocarboxamide)piperidinyI)-3-p>Tidyl;6-(4-(N,N- 
dimethyIaminocarboxamide)piperidinyl)-3-pyridyl; 6^4.(N-methyl-N- 
inethoxyethyIcarboxamide)piperidinyl).3-pyridyl;6-(4-(N- 

methoxyethyIcarboxamide)piperidinyl)-3-pyridyl; 6-(4-hydroxymethyIpiperidinyl)-3- 
pyridyl; 6-(4-hydroxypiperidinyl)-3*pyridyl; 6-(4-N.acetylpipcrazinyl)-3.pyridyl; 6-<4- 
cyaiiopiperidinyl>.3-pyridyl; 6-(4-N-(4.fluorophenyl)pipcrazinyl)-3-pyridyl; 4- 
morpholinylbenzenesulfonamide; 4.N-4,4-ethylenedioxypiperidinylbenzenesulfonamide: 

4- N-cyciopropylben2enesuifonaniide; 4-piperidinebenzenesulfonamide; 4<4- 
cyanopiperidine)benzenesuIfonamide; 4^N-cycIopropyImethylbenzenesulfonamide; 4- 
N,N-dimethylaininobenzenesulfonainide; 4-N-(S)-2- 
hydroxymethylpyrrolidinebenzenesulfonamide; 4-{4- 
hydroxypiperidine)benzenesujfonamide; 4-(cis-3,5- 

dimethylmorpholinyObenzencsulfonamide; 3-fluoro-4-thiomorpholinylphenyi; 6- 
(thiomon>holinyi)-3-pyridyl; 6-(4,4-dioxoihiomorphoIinyl)-3-pyridyl; 4-(4,4- 
eihyIenedioxypiperidinyIcarboxamide)phenyI; 4-(N-cycIopropylcarboxamide)phenyl; 4- 
(morpholinylcarboxamide)phenyl; 6-N-cyclopropylainino-3-pyridyl; 4-(4- 
hydroxypiperidinyIcarboxamide)phenyl; 6-(S)-hydroxyineihylpyiTolidinyl-3-pyridazmyi; 
6K4-(2-cthoxycthoxy)piperidinyl)-3-pyridyl;6-hexahydiopyrimidine)-3-pyridyn 
cthoxyethox>'pyrrolidinyl)-3-pyridyJ;6-(R)-2-ethoxyethoxypyrroiidinyl)0-pyrid 6-(cis. 
3.4-dihydroxypyroHdinyl)-3-pyridyI; 6-[(3aR,6aS)-ietrahydro-3aH-[ 1 ,3]dioxolo[4,5- 
c]pynol-2-one-5-y l]-3-pyridyi; 6-(cis-2,3-dihydroxypyrrolidiny I )-3-pyrida2iny 1; 6-(S,R-2- 
hydroxymethyl-4.hydroxypyrrolidiny!)-3-pyridyl; 6-(R-2-hydroxymethyI-4-pyiTolidinyl)- 
3-pyridazinyl; 6-(lS,4S)-2-aza-5-oxa-bicycio(2.2.1]heptane>3-pyridyl; 6-{2- 
imidizolidone-l.yI)0-pyridyl;4-(2,4.(lHJH).quinazolinedion-3-yI)phenyl; 6- 
morpholinyIcarboxamide-3-pyridazinyi; 6-methoxy-3-pyridazinyl; 6-N,N- 
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diethoxyeihylamino-3-pyridazinyl; 6-(4-eihoxymethylpiperidinyi)-3-pyridazinyl; 6-(4-(4- 
ietrahydropyranyImelhyl)piperidinyI)-3-pyrida2inyl; 6-(4- 
ethoxyeihoxymethylpiperidinyl)-3-pyridazinyl;6-N-methyi-N-K3- 
dioxalanemethylammo)0-pyridazinyI;6-(4,4-dioxyethylenecyclohexyloxy)-3-pyridazi 
6-dihydroxymethyImethoxy-3-pyridazinyl; 6-(3-pyridyloxy)-3-pyrida2inyl; 4J-epoxy-7- 
meihyl-2,3,3 A,4,5,6,7,7a-ocuhydro- 1 H-isoindolyl; 6-(4-N-methyI-N-mcthoxyethyl)-3- 
pyridazinyl; 6-(3,4-dimethoxymethoxypyiTolidinyI)-3-pyridazinyl; 6-(trans-3-hydroxy-4- 
methylpyrroIidinyl)-3-pyridazinyl; 6-(trans-3-hydroxy-4-methylpyrrolidinyl)-3-pyridyI; 6- 
(cis-3-hydroxy-4-methylpyrroIidinyl)-3-pyrida2inyl; 6-(cis-3-hydroxy-4. 
methylpyrrolidmyi>3-pyridyl; 6-(trans-3-cyano-4-hydroxylpyrro!idinyi)-3-pyridyl; 6-(3- 
hydroxy-4-teit-butylcarboxamidepyrTolidinyl)-3-pyridyI; 6-(S-2-(4- 
tetrahydropyranyloxy)methylpynx)lidinyl)-3-pyrida2dnyl; 6-(2-{4- 
tetrahydropyranyloxy)iminopyrTolidinyl)-3-pyridazinyl; 2-morpholinyl-5-ihia2oyl; 5- 
bromo-2-thienyl; 2,5-dimethyl-3-thienyl; 5-chloro-2-thienyl; 2,4-dimethyl-5-thiazoyl; 5- 
methyI-2-thienyl; 2-fTiranyl; 2-(4,4-dioxyethyIenepiperidinyl)-5-thiazoyl; 3-thienyi; 3- 
methyl-2-thienyl; 2-morpholinyl-4-thiazoyI; 2-morphoUnyl-4-trifluoromethy-5-thiazoyl; 
5-morpholinyl-2-thienyl; 4-meihy|.2-morpholinyl-5-thiazoyI; 2 J-dichJoro-3-thienyl; 2,5- 
dimethyI-3-furanyI; N-methyi-2-pyrroiyi; 2-N,N.dimethylamino.5.thiazoyI; 2- 
morpholinyI-5-ihia2oyl; 2-(4,4-dioxythiomorpholinyI)-5-thiazoyl; 1 -N-mcthyl-2- 
morpholinyl-5-imidazoyl; 2-morpholinyl-5-oxazolyl; 2-N-meihyl-N-mcthoxycthylamino- 
5-thiazoyl; 2-N-methyI-N-ethylamino-5-ihiazoyI; 2-N-pyrToJidinyl-5-thiazDyl; 2-N- 
methyl-N-propylamino-S-thiazoyl; 2-N,N-diethylamino-5-thia2oyl; 2-(N- 
methypipcrazinyOo-thiazoyl; 2-(N-(2.pyridyI)piperaziny!)-S-lhiazoyl; 2-N-meihy-N-(2- 
pyridylethyl>-5-thiazoyI; 2-{4-oxopiperazinyl)-5-thiazoyl; 2-(4-(N- 
moipholmyl)immopipera2inyl).5-thia2oyl; 6-N-morpholine-3-pyridinesulfonamide; 2-(4. 
oxopipcridinyI)-5-pyriniidyl; 2-(4,4-dioxcthylenepiperidinyl)-5-pyriniidyl; 5-(4,4- 
dioxethylenepiperidinylH-pyriazinyl; 5-<4-oxopiperidinyl)-2-pyrazinyl; 6-N-cycIopropyl- 
3-pyridmcsulfonamide; 6-N-(4,4-dioxcthyIenepiperidinyi)-3-pyridincsulfonamide; 2-(4- 
(4-ietrahydropyranyioxy)iminopiperidinyl)-5-pyrazinyI; 6-(4- 
(phenylmethoxy)iminopiperidinyl)0-pyridyl;6K4-(tert-butyioxy)iniinbpipcridinyI)-3- 
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pyridyl;6-(4-(cyciohexyloxy)iminopipericiinyl)-3-pyridyl; 6-(4-hydroxyiminopiperidinyi)- 
3-py ridy I ; 6-(4-(4-tetrahydropyrany loxy )iminopiperi(linyl)-3-pyridy 1; 6-(4- 
meihoxyethoxyiminopiperidinyl)-3-pyridyJ; 6-(4-(2-(henylmethoxy)!minopiperidinyI)-3- 
pyridyl; 6-{4-(4^(5'H-2-oxyfuranyI)-4.hydroxy)piperidiny l)-3-pyridyl; 6-<4-< I -(4- 
tetrahydropyranyloxy)iminoethyl)H-hydroxypiperidinyI)-3-p>TidazinyI; 6-(4-(4'-acetyi- 
4^hydroxypiperidinyl)-3-pyridazinyl;6K4-(t.(isopiopyIcaboxymethoxy)immoc 
hydroxypiperidinyl)-3-pyridyl; 6-{4-( 1 -(ethyicaboxymethoxy)iminoethyl))-4- 
hydroxypipertdinyO-3-pyridyl; 6-(4-( 1 -(methyicaboxymeihoxy)iminoethyl))-t- 
hydroxypiperidinyI)-3-pyridyl; 6-(4-( I -{2-tetrahydropyraiiyloxy )iminoethyi))-4- 
hydroxypiperidiny I)-3-pyridyl; 6-{4-( I -{allyloxy)iininoethyl))-4-hydroxypiperidinyJ)-3- 
pyridyl; 6-(4-(I-(ethoxy)tmmoethyi))-4-hydroxypiperidinyl)-3-pyridyl; 6-(4-(I- 
(melhoxy)iminoethyl))-4-hydroxypiperidinyl)-3-pyridyl; 6-(4-(l-(hydroxy)iminoelhyl))-4- 
hydroxypiperidinyl).3-pyridyJ; 6-(4-<2-tetrahydropyranyloxy)iniinopiperidinyl)-3-pyridyI; 
6-{4-(isopropylcarboxymethoxy)iminopiperidinyI)-3-pyridyI; 6-(4-hydroxy^(l-(4- 
tetrahydropyranyloxy)iminoethyi))-4-hydroxypiperidinyl)-3.yridyU 6-(4-<3- 
butyrolactoneH-hydroxypiperidinyl)-3-pyridyi;6-(4-(2-buiyrolactonc)-4- 
hydroxypiperidinyI)-3-pyrida2inyl; 6-(4-acetyM-hydroxypipcridinyl)-3.pyridyl; 6-(3- 
hydroxyazetidinyl)0-pyridyl;6-(cis-3'hydrox>'tropanyI)-3-pyridyl;6-(cis-2,3- 
dihydroxypipcridinyI).3-pyridyl; 6-(N-methyl-N-(3.pyridylmcthyI)amino)-3-pyridazinyl: 
6-(l,2,3,6-tetrahydropyridyl).3-pyridyl; 6-(4-(N^'methoxyphenylcarbamoyl)pip€ridmyl)- 
3-pyridazinyl; 6-(4-(2-butyroiactone)-4.hydroxypiperidinyI)-3-pyridyl; 6-(trans.3,4-bis(N- 
4^methoxyphenylca^bamoyl)py^t5lidinyl)-3-pyTidyl; 6-(trans-3-hydroxytropanylV^^ 
pyridyl; 6^S,S.irans-3,4-dihydroxypyiT0lidinyl)-3-pyridyl; 6.(R,R-trans-3,4. 
dihydroxypyrrolidinyl)-3-pyrida2inyl; 6-(R,R-trans-3,4-dihydroxypyrTolidinyl)-3-pyridyl; 
6-(8-( 1 -phenyI-1 ,3,8-triaza-2-spiro[4,5]deceN-4-one)-3-pyridy I; 6-(8-( I -phenyl- 1 ,3,8- 
tria2a-2-spiro[4,5]deceN-4-one>-3-pyridyl; 6-(4.(2-ke[o- 1 -benzimidazoIinyDpiperidinyl)- 
3-pyrida2inyI; 6-<4-oxoihioinorpholmyl)-3-pyridyl; 6-(4-{2-keto-l- 
ben2imidazoiinyl)piperidinyl)-3-pyridyl; 6-(N-methyl-N-(2-pyridylethyl)amino)-3- 
pyridyl; 6-(N-methyl-N.(4-pyridylethyl)amino)-3-pyridyl; 6-N-(3-pyridylmetliyl)amino-3- 
pyridyl; 6-(2-hydroxymethylpiperidinyl)-3-pyridyl: 6-(4-hydroxy-4-(4. 
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bromophenyl)piperidinyl)0-pyridyl;6K4-N^(2.pyridnyi)pipera2inyl)0-pyridyi: 6-(4-N. 
(2-hydroxycthyloxyethyl)piperazinyI)0-pyridyl;6-(4,4-diacetoxyeihylthio)pipcridinyI)-3- 
pyridyi; 6.(N.methy-N-(3-pyridylmcthyl)amino)-3-pyridyl; 6-(4-pyrrolidinylpipcridinyl)- 
3-pyridyl;6-(4-N-cyanomethylpipera7jnyl)-3-pyridyi; 6-(3-hydroxypyrroidinyl>3-pyridy!; 
6-<4-methylpiperidiny I)-3-pyridyl; 6-(cis-3 ,5-dimelhyImorphoIinyl)-3-pyridyl: 6-(4,4- 
difluoropipridinyI>3-pyridyI; 6-(4,4-dioxythiomorpholinyl)-3-pyridazinyl; 6- 
thiazolidinyi-3-pyridyl; 6-(M-dioxythiazoiidinyl).3-pyridyl; 6-ihiomorpholinyl-3- 
pyridazinyl; 6-(2,5.dihydropyrroIyl)-3-pyridyI; 6-hydroxy-3-pyridazinyl; 6-piperidinyI-3- 
pyridyl; and 6-(4-tetrahydropyranyloxy)iminopyrrolidinyl-3-pyridyl; 6-morphoIinyl-3- 
pyridyl. 

13. A compound according to claim 1 0 wherein is selected from the group 
consisting of: 

(thiophene-2-yl)methyI; (thiophene-3-yl)methyl; butyl; cycloheptyi; pentyl; 
thiophene-2-yl; N(3-bromophenyl)ethyl; 2-(N-phenyImethoxycarbonyl)aminophenyl; 2- 
(3-bromophcnyI)ethyl; 2-(3-cyanophenyl)methyl; 2-(4-broniophenyi)eifayl; 2-(5-chloro-2- 
(thiophen-3.yl)phenyI; 2-bromophenyI; 2-furanyi; 2-methylpropyl; 2-phenylethyl; 
phenyimethyl; 23-dimethoxyphenyI; 2,3.methylenedioxyphenyl; 3-(furan-2-yl)phenyI; 3- 
(thiophen-2-yl)phenyl; 3-(2-pyridyl)phenyl; 3-(3-methoxybenzyl)phenyl; 2^3* 
aminopropynyOphenylmethyl; 3.benzyloxyphenyl; 3-bromo-4-nuorophenyl: 3-bromo-5- 
iodophenyl; 3-bromo-5-meihoxyphenyl; 3-bromophenyl; 3-bromophenyl)methyl; 3- 
carboxamidophenyl; 3-chlorophenyl; 3-cyanophenyl; 3-dieihylmalonyiallylphenyl; 3- 
dimethyiaminophenyl; 3-ethoxypheiiyl; 3-nuoro-5-trifluDromeihylphenyI; 3.nuorophenyl; 
3-hydroxyphenyl; 3-iodophenyl; 3-methoxyeihyoxyphenyl; 3-methoxyphenyl; 3- 
methylphenyl; 3-methylsulfonylphcnyl; 3-raethylthiophenyI; 3-t-butylacryIphenyl; 3- 
trifloromethyoxyphenyl; 3-trifluoromethyiphenyl; 3-vinylpyridinylphenyl; 3,4- 
dichlorophenyl; 3,4.dimethoxyphenyl; 3,4-methylenedioxyphenyi; 3,4.5- 
trimethoxyphenyl; 3,5-di(trifluoromethy])phenyl; 3.5-dibromophenyl; 3,5-dichJorophenyl; 
3,5-dimethoxyphenyl; 3. 5 -dimethyl phenyl; 4-(2-propyl)phenyl; 4-(2-propyl)oxyphenyl; 4- 
benzyloxyphenyl; 4-bromophenyl; 4-bromothiophene-2-yl; 4-butoxyphenyI; 4- 
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dimethylaminophenyl: 4-fluoro-3-trifluoromethylphenyl; 4-methoxyphenyl; 4- 
neopentylphenyl; 4.phenoxyphenyl; 5-bromoihiophene-2-yl; 5-cyclohexyl; 5-cyclopropyl 
5-hexyl; 5-methyl; 5-phenyl; (2-bromo-5-chiorophenyl;methyl; {2-bromophenyl)methyl; 
(5-chloro-2-(3-meihoxyphenyJ)phenyl)raethyl; 3-bromophenyI; 2-pyridyl; 2- 
eihoxyphcnyl; 5-eihoxyphenyI; 2,5-dichlorophenyl; 2,5-dimethylphenyl; 3-fluorophenyl; 
3-trinuoromethyIphenyl; 5-trifluoromethylphenyl; 3.5-diclorophenyI; 4.bromo-2.thienyl; 
3-bromo-2-ihienyI; 3-cyanophenyI; 4.tetrahydropyranyl; 3-indolyl; 5-indolyl; 4.quinolyl; 
2-bromophenyi; 4-fluorophenyI; 4,4-difluorocyclohexyl; M-dimethyl-3-butenyi; 2,3- 
dichlorophenyl; isopropyl; and 2-trifluorophenylphenyl. 

14. A compound according to claim 1 0 selected from the group consisting of: 

4-<N-(2,3-dihydn)xypropyl)araino)-5-(3-bromophcnyl>7-(6-morplioiinyl-3- 
pyridinyi)pyrido[2,3-d]pyrimidine; 

4-(N.(3-morpholinyIpropyl)amino)-5-(3-bTomophenyi)-7-(6-morpholinyl-3- 
pyridinyl)pyrido[2,3-d]pyriniidine; 

4-CN-{2-(4.imida20lyl)ethyl)amino>5-(3-bromophcnyl)-7-(6.morphoiinyl-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-(N-(3-carboxypropyl)amino)-5-(3-bromophenyl)-7-(6-morpholinyl-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

(S).4-amino-5<3-bromophenyI>-7-(6^0-mcthyl-2.hydroxymethyIpyrroUdinyI>3- 
pyridinyI)pyrido[2,3-d]pyrimidine; 

(S)-4-amino-5-(3-bromophenyl)-7-(6-(2-hydroxymethylpyrTolidinyl)-3- 
pyridinyI)pyrido[2,3-d]pyrimidine; 

4-amino-5-(2-bromophenyl)-7-(6-(4-hydroxypiperidinyl)-3-pyridinyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(4-fluorophenyI)-7.(6-(4,4-ethylenedioxypiperidinyl)-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-ammo-5-(2-bromophenyl).7-(6-(4-hydroxypiperidinyl)0-pyridazyl)pyrido[2,^ 
d]pyrimidine; 
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4-amino-5-(3-bromophenyl)-7-(6-(4,4.ethylenedioxypiperidinyl)-3- 
pyrida2yl)pyrido[2,3-ci]pynmidine; 

4-amino-5-(3-bromophenyl)-7-(2-morpholinyl-4-thia2olyl)pyrido(Z3- 
d]pyrimidine; 

4-amino-5-(N.methylO-indoIyl)-7-(6-moiphoIinyl-3-pyridinyl)pyrido[2,3- 
d]pynmidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-ethoxyiminopiperidinyi)-3- 
pyridinyl)pyrido(2,3-d]pyrimidine; 

4.amino-5-(3-bromophenyl)-7-(6K4-ethoxycarbonylmeihoxyiminopiperidinyl)-3- 
pyridinyl)pyrido(2,3-d]pyrimidine; 

4-amino-S-(4-dime%IaminophenyI)-7-(4-bromophenyl)pyrido[2,3-d]pyrimidine; 

4.aimno-S-(4-dimethylaminophenyl>7-(4-dimethylaminophenyl)pyrido[2,3- 
d]pyrimidine; 

4-amiiio.5-(4-methoxyphenyl)-7-(4-dimethylaminophenyl)pyrido[2,3- 
d]pyrimidine; 

4.aniino-5-(4Kiimethylaininophenyl)-7-(4-methoxyphenyl)pyrido[2^- 
d]pyrimidine; 

4-amino-5K4-(2-propyl)phenyl)-7K4-meihoxyphenyl)pyrido[2,3-d]pyrimidine; 

4.amino.5-(4-neopentyIphenyl)-7-(4-methoxyphenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(4-butyloxyphenyl)-7.(4-methoxyphenyl)pyrido[2,3-d]pyrimidine; 

4.amino-5K4-methoxyphenyl)-7-(4-bromophenyl)pyrido[2jKi]pyriinidme; 

4-am!no-5-(4-(2-pn)pyl)oxyphenyi)-7-(4.methoxyphenyl)pyrido[2,3-d]pyrimi^^^ 

4-ammo-5K4-butoxyphenyl).7K4-N-formyIpiperazinyIphenyl)pyrido[2,3- 
d]pyrimidine; 

4-amim)-5-(4-benzyIoxyphenyI)-7-(4-methoxyphenyI)pyrido[2,3-d]pyrimid^^^ 

4-amino.5-{4.phenoxyphenyl).7-(4-methoxyphenyl)pyridof2,3-dlpyrimidine; 

4-amino-5-(4-(2-propyl)phenyl).7-(4-diethylinalonyIailylphenyl)pyrido[2,3- 
djpyrimidine; 

4.amin(>.5-(4-(2-propyl)phenyl).7-(4-t-butylacylphenyl)pyrido[2,3-d]pyrimidine: 
4-amino.5-(3-bromophenyl)-7-(4-dimethylaminophenyi)pyrido[2,3-d]pyrimidine; 
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4-amino-5-(3,4-dimethoxyphenyl)-7-(4.dimeihylaminophenyl)pyrido[2,3- 
d]pyrimidine; 

4-amino5-(3-t-butylacr>'lphenyi)-7-(4-dimethyiaminophenyi)pyrido[2.3- 
djpyrimidinc; 

4-amino-5-(3-melhoxyphenyl-7-(4-dimethylaminophenyl)pyrido[2,3^]pyrimidine; 

4-ammo-5-(3,5Kiimethoxyphenyl-7.(4-dimethylaminophenyI)pyrido[2,3- 
djpyrimidine; 

4-amino-5-{3-diethylinalonylallyIphcnyl>7K4.dimethylaminophenyl)pyrido[2^ 
djpyritnidine; 

4.amino-5-(3-vinylpyridinyIphcnyl>.7-(4-dimethyiaminophenyI)pyrido[2,3- 
djpyrimidine; 

4-amino-5.(3-trittuoromethylphenyl)-7-(4^imeihylaminophenyJ)pyrido[2,3- 
d]pyniiiidine; 

4-amino-5-(3-carboxamidophenyl)-7K4-dinielhylaminophenyl)pyrido[2,3- 
d]pyrimidme; 

4-amino-5-(3-cyanophenyl).7-(4.dimethylaminophenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5.(3-benzyIoxyphenyJ)-7.(4-dimethyIaminophenyl)pyrido[2.3- 
djpyrimidine; 

4-amino-5-(3-methoxyphenyl)-7<4-methoxyphcny0pyrido[2,3Ki]pyrimidme; 

4.aminooK3-bromophcnyl)-7-(4-butoxyphenyl)pyrido[2,3-d)pyrimidinc: 

4-amino-5-(3-(2-pyridyl)phenyl)-7-(4-dimethyIaminophenyl)pyridof2,3- 
djpyrimidine; 

4-amino-5K3-methylphenyI>7-{4-dimcthylaminophenyl)pyridof2,3-d]pyrimidi 

4-amim>-5.(3-chlorophenyl)-7-(4Kiimethylaminophenyl)pyrido[2jKi]pyrimi 

4-amino-5-(3-fluorophenyl)-7.(4-dimethyIaminophenyi)pyrido[2,3-dJpynmidinc; 

4-amino-5.(3-bromophenyl)-7-(4-mcihoxyphenyl)pyrido[2,3-d]pyrimidine; 

4-aimno-5-(3-inethoxyphenyl>-7.(4-bromophenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-phenyIpyrido [2J-d]pyrimidine: 

4-ainino-5-(3-bromophenyl)-7.(4-cthyIphenyl)pyrido[2,3-d]pyrimidine; 

4.amino-5-(3-bromophenyl)-7-(4-bromophenyl)pyrido[2,3-d]pyriniidinc; 
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4-amin(>5-(3-bromophenyl>7-(4-<;yanophen>i)pyrido(2J-<l]pyrimtdinc: 

4-aniino-5K3-bromophenyI)-7-(4-hydroxyphenyI)pyrido[2,3-dlpyrimidine; 

4-aniino-5-(3-iodophenyl)-7-(4.dimeihylaminophenyl)pyTidoI23-d]pyrimidinc; 

4-amino-5-(3-ethoxyphenyI)-7-(4-dimcthylaminophenyl)pyridot2J-d]pyrimidine 

4.amino-5-(3.trifloromethyoxyphcnyl)-7-(4Kiimethylaminophenyl)pyrido[2.3- 
djpyrimidinc; 

4-amino-5-(3,5-d!chlorophenyl)-7^4-dimelhylaimnophenyl)pyrido[2^- 
djpyrimidine; 

4.amino-5-(3-bromo-4-fluoropheQyl)-7-(4-dimcthylaminophenyI)pyrido[2,3- 
djpyrimidine; 

4.amino.5-(3-hydroxyphenyI)-7-{4-diTnethyIaminophenyl)pyrido[2,3-d]pyriniidin 

4-amino-5-(3-broraophenyl)-7-(4-morphoiinylphenyJ)pyrido[2,3-d]pyriniidine; 

4-amino-5-(3-bromophenyl)-7-(4-piperidinylphenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7K4Kimidazo|.l-yl)phenyl)pyrido[2,3-d]pyrimidine; 

4-ammo-5-(3-bromophenyl)-7-(4-chIorophenyl)pyrido[2,3-d]pyrimidmc; 

4-ainino.5^3-bromophenyl).7K4-isopropylphenyl)pyrido[2,3-d]pyriinidinc; 

4-amino-5^3-bromophenyl)-7-<4-trifluorophenyl)pyrido[23-d]pyrimidinc; 

4-amino-5-(3-bromophenyl)-7-<4-dicthylaininophenyI)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(3,4,5-mmethoxyphenyl)pyrido[2.3.d]pyririudine; 

4-amino-5-(3K3-methoxybenzyl)phenyl)-7-(4-dimethylaminophenyl)pyri 
djpyrimidine; 

4-amino-5-(3-methoxyeihyoxyphcnyl)-7-(4-dimethylaminuphenyi)pyrido[2,3- 
djpyrimidtne; 

4.amino-5-(3.4-methyIenedioxyphenyi)-7-(4-dimethyIaminophenyl)pyridoI2,3. 
d]pyriinidine; 

4-amino-5-(3-bromdphcnyI)-7.(4-ethoxyphenyl)pyrido(2,3-d]pyrimidinc; 

4-amino-5-(3-bromophenyl)-7-(2'-thiopheiie)pyrido[2,3-d]pyrimidine; 

4-anuno-5-(3-bromophenyl)-7-(4-fluorophenyI)pyrido[2,3Ki]pyrimidine; 

4-amino-5.(3-<limethyIaminophenyl)-7-(4-dimethylainmophenyl)pyrido(2,3- 
djpyrimidine; 
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4-amino-5-phenyl-7-<4-dimcihylaminophcnyl)pyridof2J-dJpyrimidine: 

4-amino-5-(3,4,5-trimeihoxyphcnyl)-7-(4^imethylaminophenyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4.nitrophenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-broraophenyl).7-(4-iodophenyl)pyrido[2,3-d]pyrimidinc; 

4-aniino-5-(3-bromophenyl).7-(3.4-methylenedioxyphenyl)pyrido[2,3- 
d]p3aimidinc; 

4.amino-5-(thiophen-2-yl)-7-(4-moiphoIinylphenyl)pyrido[2,3-d]pyrimidme; 

4-amino-5-(3,5-di!iiethoxyphenyl)-7-(thiophen-2>yle)pyrido [2,3-<i]pyrimidine; 

4-amino-5K3-bromophenyI)-7-(4-carboxainidophenyl)pyrido{2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-<4-(2-methoxy)ethoxyphenyl)pyrido[2,3- 
dJpyriiTiidine; 

4-ammO'5-(3,5-dimcthoxyphenyl)-7-(4-inorpholinylphenyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-trifluoromethyIpheayl)-7-(lhiophene-2-yl)pyrido [2,3-dlpyriinidine; 

4-amino-5<3-bromophenyl)-7-(4-anunophenyl)pyrido[2J-d]pyrimidine; 

4-amino-5-(3-bromo-4-nuorophenyl)-7-(ihiophene-2-yl)pyrido [2,3-d]pyrimidine; 

4-amino-5-(3-broino-4-nuorophenyl).7.(2-furanyl)pyrido [2,3-dJpyrimidine; 

4-amino-5-(3,5-dimethoxyphenyl)-7-(4-iodophenyi)pyrido(2,3-dJpyrimidine; 

4.amino-5-(3,5-dimethoxyphenyl)-7-(4-iinida2oiylphenyl)pyrido(2,3-d]pyrimidine 

4-amino-5-(3,5-dimeihoxyphenyI)-7-(4-(thiophene-2-yl)phenyi)pyridof2,3- 
djpynmidine; 

4-amino-5-(3,5.dimethoxyphenyl)-7-(4-(3-pyridyl)phenyl)pyrido[2J^^^ 

4-ammo-5-(3-bromophenyl>7-(4-(4-methyIpiperidinyl)phenyl)pyridot2,3- 
djpyrimidine; 

4-amino-5-{3-bromophenyI>7-<4-pyrrolidinylphenyl)pyrido[2,3-dlpyrimidine; 

4-amino-5-(4-bromothiophene-)-7-(4-dimethylaminophenyl)pyrido[2,3- 
d]pyrimidine; 

4-ainino-5-(4-bromoihiophene-2-yl)-7-(4-morpholinyIphenyl)pyridoI2,3- 
djpyrimidine; 


•367- 


wo 00/23444 


PCT/US99/24901 


4-morpholiny!o-(3-bromophenyl)-7-(4-<iimethylaminophenyl)pyrido[2.3- 
d]pyrimidine; 

4-amino-5-(5-bromothiophene-2-yl)-7-(4-morphoiinylphenyl)pyrido[2,3- 
dlpyrimidine; 

4.amino-5-(4-bromophenyl)-7-(4-dimethylaminophenyl)pyridof2J-d]pyrimidm^ 

4-amino-5-(3-bromophcnyl)-7-(4-<acetyIamino)phenyJ)pyrido[2,3-d]pyrimidine; 

4-amino-5K3-bromophenyl)-7-(4Klimethylaminophcnyl)pyrido[2,3-d]pyrimidme; 

4.amino-5-(3,5-dimethoxypheiiyl)-7-(5-pyrimidinyIphenyl)pyrido[2;j- 
d]pyrimidme; 

4-(4-fluorophenyl)amino)-5-(3-bromophenyl).7-(4- 
dijnethylaminophenyI)pyrido[2.3-d]pyrimidine; 

4-ammo-5-(4-bromothiophene-2-yl)-7-(4-pyrTolidmylphenyl}pyrido[2,3- 
d]p>Timidine; 

4.ainino-5-(4-broraothiophene.2-yl>7-<thiophene-2-yl)pyrido[2,3-d]pyrimidine; 

4-ammo-5-(3-broraophenyl)-7-(5-(dimethylamino)thiophene-2-yl)pyrido[2,3- 
dlpyrimidine; 

4-amino-5-(3-bromo-5-iodophenyl)-7-(4-(diinethylamino)phenyl)pyrido[2,3- 
d]pyTimidine; 

4-amino-5-(3,5-di(trinuoromethyI)phenyl>7K4-(dimethylamino)phenyl)pyrid 
djpyrimidine; 

4-ainino-5-(3,5-di(trifluoromcthyI)phenyl)-7<4-morphoiinylphenyl)p>Tido[2,3- 
d]pyrimidine; 

4-amino-5-<3,5-dibromophenyl)-7-{4.(dimethylaimtK))phenyl)pyrido[2,3- 
d]pyriinidine; 

4-amino-5-{3,5-dibromophenyI)-7-{4-morpholinyIphenyl)pyrido[2J.d]pyrimidinc; 

4-amino-5K4-bromothiophene-2-yi)-7-(4-(4-methyIpiperidinyl)phenyI)pyrido[2,3- 
d]pyrimidine; 

4-ainino-5-(3,5-dibromophenyi)-7-(4-(dimcthylainino)phenyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5.(3-bromophenyl)-7-(3-(dimethyJamino)phenyl)pyrido[2,3-d]pyrimidine; 
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4-amino-5-(3-bromophenyI)-7-(4-methylsulfonylphenyl)pyrido[23-d]pyrimidine; 

4-aminoo-(3-bromophenyl)-7-(3-methoxyphcnyl)pyrido[2,3-dJpyrimidinc; 

4-amino-5-(3-bromophenyI)-7-(4-(methylihio)phenyl)pyrido[2,3-d]pyrimidinc; 

4-amino-5-(3-bromophenyi)-7-(3,4-dichiorophenyl)pyrido[2,3-dJpyrimidine; 

4-aminc>-5-(3-broinophenyl)-7-{4<N-methyI-N-fonnylamino)phenyl)pyrido[2,3. 
d]pyrimidine; 

4-aminc>5-(3-bromophenyI)-7-(4-me%lammophenyl)pyrid6[2,3-d]pyrimid^ 

4-amiiio-5-(3-bromo-4-fluorophenyl)-7-(4-methyIsuIfonylphenyl)pyridol2,3. 
djpyriinidine; 

4.ainino-5-<3-bromophenyl)-7-(3-amino-4-methoxyphcnyl)pyrido[2,3- 
djpyrimidine; 

4-ammo-5-(3-bromophenyl)-7-{3-bromo-4-(dimethylaniino)phenyi)pyrido[2,3- 
d]pyriinidine; 

4-amino-5-{3-bTOraophenyI)-7-(3-methyl-4-(dimethylamino)phenyi)pyrido[2.3 
d]pyrimidine; 

4-ainiiio-5-(3-bromophenyl)-7-(4-(N-methyl-N- 
trifluoroacetyIaniino)phenyl)pyrido[2,3-d]pyriinidine; 

4-amino-5-(3-bromophenyI)-7-(4.(dimethylamino)-3-fluorophenyl)pyrido[2,3- 
djpyrimidine; 

4.amino-5-(3-bromophcnyl)-7<4-(N-ethyl.N-fonnylamino)phenyl)pyridoP 
dlpyrimidine; 

4,4-bis(acetylamino)-5-(3-bromophenyI)-7-(4-{N-methyl-N. 
acetylamiiio)phenyl)pyrido[2,3-d]pyriinidine; 

4-amino-5-(3-broniophenyI)-7-(4^-acetyl-N-methyIamino)phenyl)pyridoP^ 
djpyriinidine; 

4-amin<>-5-(3-b^omophenyl^7.(4-(N-ethyiamino)phenyl)py^ido[2,3-d]pyrimidine; 
4-ainino-5-(3-bromophenyI)-7-(4-(N-raethyl-N-(2- 
raethoxyethyl)amino)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-(N-isopropylamino)phenyi)pyrido[2,3- 
d]pyriinidine; 
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4-amino-5-(3-bromophenyl)-7-(4-N-ethy!.N-(2- 
methoxyeth>i)amino)phenyl)pyrido[2,j-d]pyrimidine; 

4-amino-5-^(3-bromophenyl)-7.(4-N-(3-meihoxypropionyJ)-N-isopropyl- 
amino)phenyl)pyrido[2,3-d]pyrimidme; 

4-amino-5-(3-bromophenyl)-7-(4-N.(2-(dimethylaiiiino)ethyI).N- 
fonnyJamino)phenyl)pyrido[2,3-<i]pyrimidine; 

4-ainmo-5-(3-bromophenyl)-7-(4-(N-{2- 
(dimethylajnino)ethyl)amino)pheny!)pyrido[2,3-d]pyrimidine; 

4-ainino-5-(3-bromophenyl)-7-(4-(N-niethyl-N-(2- 
cyano)cthylamino)phenyl)pyrido[2,3-d]pyrimidine; 

4-ainmo-5-(3-bromophcnyl)-7-(4-{N-methyI-N-(3- 
methoxy)propionyiamino)phenyl)pyrido[2,3-d]pyrimidine; 

4-ainino-5-(3-bromophenyl)-7-<3-melhyl-4-(N-fonnyI-N- 
methylamino)phenyl)pyrido[2»3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(3-methyl-4-(N-methylamino)phenyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-(4-methoxy-2-butyI)phenyi)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-broraophenyl)-7-(4-CN-methyi-N-(2-(N- 
phthaliinidyl)acetyl)amino)phenyl)pyrido[2^-d]pyrimidine; 

4.amino-5-(3-bromophenyl)-7-(3-methyl-4-(N-methyl-N- 
(trifluoroacetyl)aniino)phenyl)pyrido[2.3-d]pyrimidinc; 

4-amino-5-(3-bn>mophenyJ>7-(3-methyl-4-(N-acety!-N- 
methyJamino)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-{3-bromophenyi)-7-(6Kiimethylammo-3-pyridinyl)pyrido(2,3- 
d]pynmidine; 

4-amino-5-(3-cyanophenyI)-7-(4-niethylsulfonylphenyl)pyrido(2,3-d]pyriniidine; 

4-amino-5-(3^;yaiiophenyl)-7<4<N.methyi.N.formylamino)-phenyI)py 
d]pyrimidine; 
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4-amino-5-(3-bromophenyl)-7-(6-(N-methyI-N-forniyIamino)-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-aminoo-(3-bromophenyI)-7-(6-morpholinyl-3-pyridinyl)pyrido[2,3- 
djpyrimidine; 

4-ammoo-(3-bromophenyI)-7.(6-(N-melhyl-N-rnethoxyethylamino)-3-. 
pyridinyl)pyrido[2,3-d]pyriinidme; 

4-amino-5K3-bTDmophcnyl)-7-(6-pym)iidinyIO-pyridinyl)pyrido[2J-d]pyrim! 

4-amino-5-(3-bromophenyI)-7-(2-(dimcthylammo)-5-pyrimidmy0pyrido[2,3- 
dlpyrimidine; 

4.amino-5-(3-bromophenyI)-7-(2-(N-methoxyethyl-N-m€thyl amino)-5- 
pyrimidinyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(2-(N-formyI-N-melhyI amino>5- 
pyrmiidinyl)pyrido[2,3-d]pyrimidme; 

4-ainmo-5-(3-broinophenyl)-7-<2-(N-methylamino)5-pyrimidinyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5K3-bromophenyl)-7-(2-(l-pyrTolidmyl>5-pyrimidinyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(2-(l-morpholinyl)-5-pyrimidinyl)pyrido[2»3- 
djpyrimidine; 

4.amino-5-(3-bromophcnyl>7-{6-(2-oxo-3-oxazolidinyl)-3-pyridinyl)pyrido[2,3- 
d]pyrimidine; 

4-animo-5-(3-bromophenyi>7-(2-p>Tidyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI>7-(3-pyridyl)pyTido[2,3-dJpyrimidine; 

4-amino-5-(3-(thiophen-2-yI)phenyI)-7-(4-dimethylaininophenyl)pyrido[2,3- 
d]pyrimidine; 

4-amin(>-5-(3^fiii^-2-yl)phenyI)-7-(4-dimethylaminophenyi)pyri 
d]pyhmidine; 

4-amino-5-(3-(3.methoxyphenyl)phenyl)-7-(4-dimethylaminophenyl)pyrido[2.3' 
d]pynmidine; 

4-amino-5-phenyl-7-{4-dimethylaminophenyl)pyrido[2,3-dJpyrimidine; 
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4-amino-5-(3-chlorophenyI)-7-{4-(morpholinyi.)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromo-4-fluorophenyl)-7-(4.(mprpholinyl)phenyl)pyrido[2.3. 
djpyrimidine; 

4-amino-5-(3-chlorophenyl)-7-(4-iodophenyl)pyrido[2,3-dlpyrimidme; 

4-amino-5-(3-chIorophenyl)-7-(4-(thiophen-2-yl)phenyl)pyrido[2,3-d]pyrimidinc; 

4-amiDo-5-(3-chlorophenyl>7.(4-{5-pyriraidinyl)phcnyl)pyrido[2,3-d]pyrim 

4-amincH5<3-bromo-4-fluorophenyI)-7^4-iodophenyI)pyrido[2.3-d]pyrim 

4-ainmo-5-(4-bromothiophene-2-yl).7-(4.mcthoxyphenyI)pyrido[2 

4-ainino-5-(3-bromophenyl)me%1.7-(4Kdimethylamino)phcnyl)pyri^ 
d]pyrimidine; 

4.amino.5-(2.phenylethyI)-7-(4-dicthyIaminophcnyl)pyrido(2,3-dlpyrimid^ 

4-ainino-5-(2-methylpropyl>7K4-diethylaminophcnyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(butyl)-7-(4-diethylaniinophenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(2-(4-bromophenyl)ethyl)-7-(4KiiethylammophenyI)pyridop 
d]pyrimidine; 

4.amino-5-(butyl)-7-(4-dimethylaniinopheny0pyrido[2,3-d]pyrimidine; 

4-amino-5-(2-(3-cyanophenyl)methyl)-7-(4-dimethylaminophenyI)pyrido[2,3- 
djpyrimidine; 

4-ainino-5-(2-(N-phenylmethoxycarbonyl)aminoethyi)-7-(4- 
dimethylaminophenyl)pyridof 2,3 -djpyrimidine; 

4.amino-5<(cycloheptyl)-7-(4-dimethylamijiophenyl)pyrido[2,3-d]pyriinidine; 
4-amino-5-(2-(5-chloro-2-(thiophen-3-yl)phenylmethyl)-7-(4- 
dimethylaminophenyl)pyrido[2,3-d]pyrimidine; 

4-amino-S-(pentyl)-7-(4-dieihylaminophcnyi)pyrido[2,3-d]pyriinidinc; 

4-amino-5-hexyi-7-(4-diethylaminophenyl)pyrido(2^-d]pyrimidine; 

4-aniino-5<2K3-bromophenyi)cthyl)-7-(4-diethylaminophcnyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-((2.bromophenyI)niethyl).7-(4^iethyIaminophenyI)pyrido[2,3- 
d]pyrimidine; 

. 4-amino-5.cyclopropyI-7.(4-dimethylaininophenyi)pyrido[2,3-d]pyrimidine; 
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4-amino-5-cyclohexy!-7<4-dimethyIaminophenyl)pyrido[2J-d]pyrimidine: 

4-amino-5-((2-bromo-5-chlorophenyl)meihyi):7-(4Hiiethylaminophenyl)pyrido[2 
djpyrimidine; 

4-amino-5-methyl-7-(4-diethyIaininophenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(2J-methylenedioxyphenyl)-7-{4-dimcthylaminophenyl)pyrido{2,3- 
djpyrimidine; 

4-aniino-5-(3-fluoro-5-trifluoromethylphenyl)-7-(4- 

dimethylaininophenyl)pyrido[2,3-d]pyriinidine; 

4-ammo-5-(2-bromophcnyl)-7-(4-dime%laminophenyl)p>Tido(2,3-d]pyri 

4-amino-5-(3,5KiunethyIphenyl)-7-(4^ime%Iaminophenyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3,4-dichlorophenyI)-7-(4-dimethylaminophenyl)pyrido[2;5- 
d]pyrimidine; 

4-aiiiino-5-(4-f]uoro-3-trifliioromethylphenyl)-7-(4- 
dimethylaminophenyl)pyrido[2,3-<ijpyriinidine; 

4-amiiio-5-(3-bromo-5.methoxyphenyI)-7-(4-morpholinylphenyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromo.5-inethoxyphenyl)-7-(4-pyrrolidiayiphenyI)pyrido[2,3- 
djpyrimidine; 

4.amino-5-(3-bromo-5-niethoxyphenyl)-7-(4-pipcridinylphenyi)pyrido[2,3* 
djpyrimidine; 

4-amino-5-(3-bromo-5-methoxyphenyl)-7-(4Kiimethylarainophenyl)pyrido(2»3- 
djpyrimidine; 

4-amino-5-(3-methyIthiophenyl)-7-(4-dimethylaminophenyl)pyrido[2^. 
djpyrimidine; 

4-aiiiino.5-{3.bromo-5-mcthoxyphenyl)-7-(thiophene-2-yl)pyrido[2,3-dJpyrimidine; 

4-amino.5-(2,3-dimethoxypheiiyl)-7-(4-dimcthyiaminophenyl)pyrido[2,3- 
djpyrimidinc; 

4-ainino-5-(3-meihylsulfonylphcnyl>7-(4.dimcthylaminophenyl)pyrido[2,3- 
djpyrimidine; 
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4-acctylamino-5-(3-bromophenyl)-7.{4-dimeihylaminophcnyl)pyrido(2.3. 
d]pyrimidine; 

44bnTiylamino-5-(3-bromophenyl)-7-(4-dimethylammophcnyi)pyrido[2,3- 
d]pyrimidine; 

4-{meihoxyacetyl)amino-5-{3-bromophenyl>7-(4-diethylaminophenyl)pyrido[2J- 
d]pyrimidiiie; 

4.triQuoroacetylaniino-5-(3-bit)mophenyl)-7-(4-dimethylaminophenyI)pyrido(2,3. 
d]pyrimidine; 

4-pentanoyIamino-5-(3-bromophenyl>7-(4Kiimethylaminophenyl)pyrido[2,3- 
d]pyrimjdine; 

4-beiizoylamino-5-(3-broinophenyl)-7-(4-dimethylaminophenyI)pyrido[2,3- 
djpyrimidine; 

4-(N-BOC-glycyl)ainino-5-(3-bromophenyl)-7-(4- 
dimethylaminophenyl)pyrido[2,3-d]pyrimidinc; 

4-(N-phthaliinidylgiycyl)amino-5-(3-bromophenyl)-7-(4- 
dimethylaminophenyI)pyrido[2.3-d]pyriiiiidine; 

4-{cthoxycarbonyl)aminoo-(3-broniophenyl)-7-(4- 
dimcthy!aminophenyl)pyrido[2J-d]pyrimidine; 

4-{ethylaminocarbonyl)amino-5-<3-bromophenyl)-7-(4- 
dimcthylaminophenyl)pyrido[2,3-dlpyrimidine; 

4-allyIaminoo-(3-bromophenyl)-7-(4-dimethylaminophenyl) pyrido[2,3- 
djpyrimidine; 

4-(2-(N,N-dimeihyIammo)ethyIamino)-5-(4-bromophenyl)-7-(4. 
dimethylaminophenyl)pyridoI2.3-d]pyrimidine; 

4-(4-(N,N-dimethyIamino)butyiamino>-5-(3-bromophenyI)-7-(4- 
dimethylaminophenyl)pyrido[2,3-d]pyrimidine; 

4-(N-ally|.N-formyIamino)-5-(4-dimethylaminophenyi>7-(4- 
bromophenyl)pyridop,3-d]pyrimidine; 

4-diacelylaiiiino-5-(p-dimethylaminophenyl)-7-{4- 
bromopheny!)pyrido[2,3-d]pyrimidine; 
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4-ammo-5-(3.bromophenyl)-7-(5-amino-2-pyridyl)pyrido(2.3-d]p>Tjmidine; 
4-amino-5-(3-bromophenyl)-7-(5-diniethylamino-2- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI)-7-(5-diinethyiainino-2- 
pyrazinyi)pyrido[2,3-d]pyrimidine; 

4-amino-5K3-bromophenyl)-7-(2-oxobenzoxazolin-6-yl)pyrido[23-d]pyriiiiidine; 
4-araino-5-(3-bromopheny l)-7-{ 1 -meihyl-2-oxobenzoxa2olm-6- 
yI)pyrido[2,3-d]pyriinidine; 

4-ainino-5-((5-chloro-2-(3-methoxyphenyl)phenyJ)methyl)-7-(4- 
dimethylaininophenyl)pyrido[2.3-d]pyrimidine; 

4-aniino-5-<(thiophene-2-yl)melhyl).7-(4-diethylaminophenyl)pyrido[2,3- 
djpyrimidine; 

4-aimno-5-((thiophene-3-yl)meihyl).7-(4-diethylaminophenyl)pyrido(2,3- 
dlpyrimidine; 

4.amino-5-{(2-bromophenyl)methyl)-7-<4.dimethylaminophenyI)pyridof2,3. 
d]pyriinidine; 

4-aniino-5-(3-bromophenyl).7-(4-(N-fomiyI-N-<2- 
methoxycthyl)amino)phenyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl>7-(4-(NK2-meihoxyethyi)amino)phenyl)pyrido[2,3- 
d]pyrimidme; 

4-amino-5-(3-bromophenyI)-7-(4-(N-methyl-N-((2- 
dimethylamino)ethyl)amino)phenyl)pyrido[2,3-d]pyrimidine; 
4-amin6-5-(3 •bromQphenyi)-7-(4-<2- 

methoxy)acelylamino)ethyl)amino)phcnyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyi>7K(44brinylammo)phenyl)pyrido[2J-d]^^ 
4-aniino-5-(3-bromophenyI)-7-(4-{2- 

(dimetfiylainino)acetylamino)phenyl)pyrido[2,3-d]pyrimidine: 

4-amino-5-(3-bromophenyl)-7-(4-(2-oxo-3-oxazolidinyl)phenyi)pyrido[2,3- 
djpyrimidine; 

4-aimno-5-(3.bK>mophenyl).7.(6-(2.propyl)0.pyridinyl)pyrido[2,3-d)pyrimidine: 
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4-amino-5-(3-bromophenyl)-7-(3-methyI-4.pyiToiidinylphenyl)pyrido(2.3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-imida2olyI-3-pyridinyl)pyrido[2J-d]pyrimidine; 
4-amino-5-phenylmelhyl-7-f4-diethylaiTiinophenyl)pyrido[2J-d]pyrimidine; 
4-amino-5-(2-(3-aminopropynyl)phenylmeihyl)-7-(4- 
diethyiaminophenyl)pyrido[2J-djpyrimidine; 

4-amino-5-( 1 -(3-bromophcnyl)ethyl>7-(4-diethylaminophenyi)pyrido(2,3- 
d]pyrimidine; 

4-amino-5-(4-dimethyJaminophcnyl)-7.(4-bromophenyl)pyrido[2»3-d]pyrimi^^^ 

4-araino-5.(2-furanyI>7-(4-(N-moipholinyl)pheny0pyrido[2,3Kl]pyri^ 

4-amino-5-(3-bromophenyl>7-(2KJimethylainino-5-pyrimidinyi)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-(ureido)phenyl)pyrido(2,3Ki]pyriniidinc; 
4-aniino-5-(l-phenylmethyl-3-piperidinyI)-7-(4- 
diethylaininophenyl)pyrido[2,3-d]pyrimidme; 

4-amino-5-(3-broniophenyl)-7-(6-(3-ineihyI-5-isoxazolyl))-3- 
pyridinyl)pyrido[2,3 -djpyrimidme; 

4-amin<>5-(3-broraophenyl)-7-(6-chJoro-3-pyridinyl)pyrido[2,3-dIpyrimidine; 

4-amiiio-5-(3-bromophenyi)-7-(6-meihoxy-3-pyridinyl)pyrido[2,3- 
djpyrimidine; 

4-ainino-5-(3-bromophenyl)-7-(6-{I,2,4-triazoM-yl)-3-pyridinyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl).7-<2-morpholinyIo-pyrimidinyl)pyrido[2J- 
d|pyrimidine; 

4-amino-5-(2-thiazolyl).7-<4-pyrrolidinylphenyl)-pyrido[2J-d]pyrirnidine; 

4-amino.5-(3-bromophenyI)-7-(6-pyra2oJyl-3-pyridinyl))-pyrido[2,3- 
d]pyrimidine; 

4-ainino-5-(3-bromophenyl)-7-(4-( 1 -methyI.ureido)pheny l)-pyrido[2,3- 
djpyrimidine; 
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4-ammo-5-<3-bromophenyi)-7-(4-(N-methyl-N-(2-pyrimidinyl)amino)phenyl> 
pyrido[2,3-d]pynmidine: 

4«amino-5-(3-bromophenyl)-7-(3-fiuorO'4-(N-formyl-N-meihylaniino)phenyI)- 
pyrido[2,3 -djpyrimidme; 

4-formylamino-5-(3-bromophenyl)-7-(3-fluoro-4-(N-formyl-N- 
methylamino)phenyI)-pyrido[2,3-d]pyrimidine; 

4-amino-5-{3-bromophenyl)-7-(4-(N-rnethyi-N-methylsulfonylamino> 
phenyl)pyrido[2,j-d]pyrimidine; 

4-aimno-5-(3-broraophenyl)-7-(6-(N-me%l-N-mcthylsulfonylamino)-3- 
pyridinyi)pyrido[2.3-d]pyrimidinc; 

4-amino-5-(3-bromophenyl>7-( 1 -methy l-5-indoiinyl)pyrido[2 J-d]pyriinidine; 

4-amino-5-(3-bromophenyl)-7-( 1 -methyi-5-ben2imidazolyI)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyI>7-(6-diinethylamino-3-pyrida2inyl)pyrido[2,3- 
d]pyriintdine; 

4-amino-5-(3bromophenyl)-7-(6-morpholinyl-3-pyrida2inyi)pyrido[2,3- 
djpyrimidinc; 

4-amino-5-(3-bromophenyl)-7-(6-pyrTolidinyl-3-pyridazinyl)pyrido[2,3- 
djpyrimidine; 

4-ainino-5-(3-bromopheny!V7-(5-moipholinyl-2-pyrazinyl)p>Tido[2,3- 
djpyrimidine; 

4-aminO'5-(3-bromophenyl)-7-(5-(N-(2-mcthoxyethyl)-N-methyiamino)-2- 
pyrazinyl)pyrido[2,3-d]pyrimidine; 

4-ainmo-5-(3-bromophenyl)-7-(4-(morpholuiylmcthyl)-phenyl)pyrido[2,3- 
d]pyrimidine; 

4-aimii(>-5-(3-hromophenyI)-7-{5-(N,N-bis(2-methoxyethyl)ammo)-2- 
pyridinyl)pyrido[2J-d)pyrimidine; 

4-amino-5-(3-bromophenyl)-7-{4-{imida2olylmethyl)-phenyl)pyrido[2,3- 
d]pyrimidine; 
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4-amino-5-(3-bromophenyl)-7<5-(l-morphoUnyi).2.pyridinyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3.bromophenyi)-7.(4-((dimethyIamino)methy0-phenyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(5-(4-hydroxy-l-piperidinyI)-2- 
pyridinyl)pyrido[2,3-d]pyriniidine; 

4-amino-5-(3-bromophenyl)-7-(5-(N-fonnyI-N-methyiamino)-2- 
pyridmyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(5-(2.propenyl)-2.pyridinyl)pyrido[2,3- 
djpyrimidine; 

4-ainino-5-(3-broniophenyl)-7-{3-(2-methoxyethyI).2-oxo-6- 
bcnzoxazolyl)pyridof2,3-d]p>Timidme; 

4-amino-S-(3.bromophenyl).7K4-(l.(N-forTnyiamino)-cthyl)phenyl)pyridot^^^ 
d]pyrimidine; 

4.(methylamino).5-<3-bromophenyi>-7-{4-dimeUiylainiiiophenyl)pyrido[2,3- 
d]pyrimidine hydrochloride; 

4-(2-meihoxyethylamino)-5-(3-bromophenyl)-7-(4- 

dimethylaminophenyl)pyrido[2,3.d]pyrimidine hydrochloride; 

4.aniinoo-(3-bromophenyl)-7-<4.(l-methyl.2-imidazoIy!)phenyl)pyrido(2,3- 
djpyrimidine trihydrochioride: 

4-aniino-5-(3.bromophenyl)-7-(4-(amiiiomethyl)phenyl)pyrido[2.3-d]pyrimidine; 

4-amino-5-(3-bromophenyl>7-(2-bromo-4-(diinethyiainino)phenyI)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophcnyl)-7-(4-(dimeihylaminoethyl)phenyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5.(3-bromophenyl).7-{4-(3-(dimethylamrno)propynyl)phenyl)pyrido[2,3. 
d]pyrimidine; 

4-aihino-5-(3-bromophenyI).7-(4-(3-amino-3-meihylbutynyl)phenyl)pyridot2,3. 
d]pyrimidine; 
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4-aminoo-(3-bromophenyl)-7-(4-dimethyiphosphonatophenyl)pyrido(2J- 
djpyrimidine; 

4-aniino.5-C3-bromophenyi)-7-(4-(3-(meihoxypropynyi)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-carboxyphenyl)pyrido[2J-<iJpyrimidine; 

4.amino-5-(3-broniophenyI)-7-(4-methyl-3-oxo-2H-4H-pyrido{3a-b)-l,4-oxa2in- 
7-yi)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7.(4.(2-(dimethylamino)eihyI>3-oxo-2H-4H- 
pyridof 3,2-b]- 1 .4-oxazin-7-yl)pyrido[2,3-d]pyriniidine; 

4-ammo-5-(3.bromophenyl)-7-(2,3-dihydro-3-(dimethylaminoethyI)-2- 
oxoben20xazol-6-yl)pyrido[2,3-d]pyrimidine; 

4.amino.5.(3-brotnophenyl)-7.(4.methyl.3-oxo-2H-4H-benzo- 1 ,4-oxa2in.7- 
yI)pyrido[2,3-d]pyrimidine; 

4.amino-5-(3-bromophenyl)-7-(2,2.4-trimethyl-3-oxo-2H-4H-benzo-K4-oxazin.7- 
yi)pyrido[2,3-d]pyrimidine; 

4-amino-5-cyclohexyl-7-<4-(2.dimethyIamino)eihyl)-2H-4H-benzD-3-oxo- 1 .4- 
oxazin-7-yl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(5-(l-methylethyI)-2.pyridyI)pyridol2J- 
djpyrimidine; 

4-ainino-5-(3-broinophenyi)-7-(5-piperidm- 1 -yIpyrid-2-yl)pyrido[2,3- 
djpyrimidine; 

4-ainino-5^ 1 -(4-bromophenyl)ethyl)-7-{6-morpholinylpyrid-3-yl)pyridof2,3- 
d]pyrimidine; 

4-amino-5K3-bromophenyI>7K4-{(N-formyIainiiio)mcihyl)phenyl)pyri^ 
d]pyrimidine; 

4-amino-5-(3.bromophcnyI)-7-(4Kl-methy!-l.(N-methylamino)ethyl)phenyI). 
pyrido[2,3-djpyrimidine; 

4-amino-5-(3-bromopheny l)-7-(4-( 1 -(dimethy lamino)- 1 - 
methylethyl)phenyi)pyrido[2.3-d]pyrimid2ne; 

4.amino-5-(3-bromophenyl)-7-CN-acetyI-5-indolinyl)pyrido[2,3-d]pyrimidine; 
4-amino.5-cyciohexyl-7-(6-chloro-3-pyridyl)pyrido[2,3-d]pyrimidiiie; 
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4-amino-5-(l-(2-bromophenyl)cthyI)-7-(6-diethylamino-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(l-(2.bromophenyl)eihyl)-7.(6-morpholinyl-3-pyridyl)pyrido(2J- 
djpyrimidine; 

4-amino-5.( I -(2-bromophenyl)ethyl)-7.(4-(N-meihy l-N-formyl)amino)- 
pheny l)pyrido[2,3 -d jpyrimidine; 

4-amino-5-cyclohexyl-7-(6-morpholinyl-3-pyridyl)pyrido[2,3-d]pyriinidine; 

4-amino-5-((2-bromophenyl)meihyl)-7-(6-morphoIinyl-3-pyridy!)pyrido[2,3- 
djpyrimidmc; 

4-ainino-5K4-tetrahydropyranyl)-7-(6-morpholinyl-3-pyridyl)pyrido[2.3. 
d]pyrimidine; 

4.amino-5^ycIohexyl-7.(6Kiimethylamino.3-pyridyI)pyrido[2,3^]pyrimidinc; 

4.amino-5.(l-eihylpropyl)-7K6-dimethyIamino-3.pyridyl)pyrido[2,3-d]pyrira 

4-amino-5-cyclopentyI-7-(6-moiphoIinylO'pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-cyc!ohexyI-7-(2-chioro-3-pyridyl)pyridor2,3-dlpyrimidiDe; 

4-ammo-5-(3,5KiimethyIcyclohexyJ)-7-(6-dimcthylamino-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4-ainino-5-((N4benzyloxycarbonyl)-4-pipcridinyl)methyIH-(6-morphoIinyl-3- 
pyridyl)pyrido[2,3-d]pyrimidme; 

4-amino-5-cyclohexyl-7-(6-bromo-3-pyridyl)pyndo[2,3-d]pyrimidine; 
4-amino-5-cyclohexyl-7-(3-cyanophenyI)pyrido(Z3-d]pyrimidme; 
4-amino-5-( I -(2-broniophenyl)ethyl)-7-(6Kiimethylainino-3- 
pyridazmyl)pyrido[2,3-d]pyrimidine; 

4-ammo-5-(3-bromophenyl)-7-(6-imida2olyl-3-pyridazmyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3.bromophenyI).7-(6-(azacyclohcptanyl>3.pyridazinyl)pyrido[2J 
djpyrimidinc; 

4-amim>.5-(3-biomopheny l>-7-(6-(N.mcthyI.N-( 1 -methy lethyl))amino)-3- 
pyrida2inyI)pyrido[2,3-dJpyrimidinc; 
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4-amino-5Hl-(2-bromophenyl)ethyl)-7<6-morphoiinylo-pyrida2inyl)pyrido[2,3- 
d]pyrimidine; 

4-aniinoo-cycJohexy].7-(6-(4-acetyIpipera7inyl)-3-pyridyl)pyrido[23- 
djpyrimidine; 

4-aniino-5-cyclohexyl-7-(6-(4-acetyl- 1 ,4-diazacycIoheptanyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-aminoo-cyclohexyl-7-(6-(4-methyl-l,4-diazacycloheptanyl)-3- 
pyridyl)pyrido[2:j-d]pyrimidine; 

4-amino-5-cyclohexyl-7-(6-{N.mcthyl-N-(2-(2-pyridyl)ethyI)amino)-3- 
pyridyl)pyrido[2,3-dJpyrimidine; 

4.aimno-5-cyclohexy!-7K6-2-(N-(N\N'^imeihylaminoethy!>N-meihyl^ 
pyridyI)pyrido[2,3-dlpyrim!dinc; 

4-aniino-5-cyclohexyl.7H(6-azetidinyl.3-pyridyi)pyrido[2,3-d]pyrimidine; 
4-amino-5-cycIohexyl-7-<6-{3-(N- 

methylacetamido)pyrrolidinyl)pyTidyl)pyrido[2,3-d]pyrimidine; 

4-amino-5<yclohexyl-7^6-(3-(formainido)pyirolidinyl)pyridyl)pyrido[2,3- 
d]pyrimidme; 

4-ainino-5^yclohexyl-7-(4-oxo-l-phenyI-I,3.8-triazaspiro[4.5[decan-8- 
yl)pyrido[2,3-d]pyrimidine; 

4-amino-5-cyclohcxyl-7-(6-(2-methoxymethyl)pyn-olidin-l.yl)pyridyi)pyrid 
d)pyrimidine; 

4-amino-5-cyclohexyI-7<6-{N-methoxyethyl-N-propylamino)pyridyl)pyrido[2,3- 
d]pyriinidine; 

4-amino-5-cyciohexyl-7-(N-methyl-N-(2^-dmelhoxyethyI)amino)pyrido[2,3- 
d]pyrimidine; 

4-amino-5K:yclohcxyl-7<6-<4-(dimethyiamino)piperidinyi)pyridyJ)pyrido[2,3 
d]pyriinidine; 

4.aniino.5<yclohexyi-7^6K4-(aminocarbonyI))piperidinyi)pyri^^^ 
djpyrimtdine; 
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4.amino-5<yclohexyl-7.(N-meihyl.N-(3-(diethylamino)propyl)aminopyrid-3- 
yi)pyrido[2.3-d)pyrimidine: 

4.amino-5-cyclohexyi-7-(6-(N-methyl-N^4-pyridyl)ethylamino)pyrid-3- 
yl)pyTidot2J-dJpyrimidine; 

4-aminch5-cyclohexyI-7-(6.(N-methyl-N-(3-pyridylmethyJamino)pyrid-3- 
yl)pyrido[2,3-d]pyrimidme; 

4.amino-5-(l-(2-bromophenyl)ethyl)-7-{l.methyl-5-indolyl)pyrido[2,3. 
djpyrimidine; 

4-amiiK)-5-(H2-bromophenyl)e%l)-7-(l-methyl-2,3-dioxo-5-indoIyl)pyrido[2,3- 
d]pyrimidine; 

4.amino-5-(3-bromophenyI).7-(3-fluoro-4.(l-morphonnyl)phenyl)pyrido(2,3- 
djpyrimidine; 

4.amino-5-(3-bromophenyl)-7-(4.hydroxy-3-niirophenyl)pyrido[2J-d]pyrimidme; 
4-amino-5-(3-bromophenyl)-7.(6-(4,4-€thyIenedioxypiperidmyI>3- 
pyridyI)pyridor2,3-dlpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-oxopiperidmyl)-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4-aniino-5-(3-bromophenyl)-7-(6.(4-formylpipcrazinyl)-3-pyridyI)pyrido(2,3- 
djpyrimidine; 

4.amino-5-(3-bromophenyl)-7-(6H4-mcthy[piperazinyl)-3-pyridyl)pyrido[2,3- 
dlpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-thiomorphoIinylO-pyridyI)pyrido[2,3- 
dlpyrimidin; 

4-aniino-5-(3-bromophenyl)-7-(6-(4,4-dioxothiomorpholinyl)-3- 
pyridyl)pyrido[2,3-<i]pyriinidine; 

4-amino-5H2-bromophenyl)-7-(6-morpholmy!-3-pyridyl)pyrido[2,3-dlpyrimidine; 

4-amino-5-(3-bTomo-4-methoxyphcnyl)-7-(6-morpholmylO-pyridyl)pyrido[2,3- 
<l]pyrimidine; 

4-amino-5-(4-bromophcnylV7-(6-morpholinyl-3-pyridyl)pyrido[2.3-d]pyriinidine; 
4-amko-5-(3-chlorophenyl>7-(6-morpholmyl-3.pyridyl)pyrido[2,3-d]pyrimidiii^ 
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4-amino-5-(3-bromophcnyl)-7-(5-chloro-6-morpholinyl-3-pyridyl)pyrido[2.3- 
djpyrimidme; 

4.amino-5-(3-bromopheny!).7-(6-(M.oxidomorphoIinyI)-3-pyridyl)pyrido[2,3- 
d]pyriniidinc; 

4-amino.5-<3-bromophenyI)-7-(6-(N.C2-hydroxyethoxyethyl)amino)-3- 
pyridyl)pyrido[2,3-d]pyrimidinc; 

4-ainmo-5-(3-bromophenyJ>7-(6-{NK2-hydroxycthoxycthyl)-N.formyiamino).3- 
pyridyl)pyrido[2,3-<llpyrimidiiie; 

4-amiiio.5-(3-bromopheny!)-7-(6-(N-(2-hydroxyethoxyethyl)-3.pyridyl.N. 
oxide)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl).7.(6-(3.hydroxy)morpholinyI)-3-pyridy!)pyrido[2,3- 
djpyrimidine; 

K5-(4-amino-5-(3-bromophenyl)pyrido[2,3-d]pyrimidin-7-yl)-2-pyridyl)- 
piperidine-4-phosphate, disodium salt; 

4-ammo-5-{3.bromophenyl).7-(4-methyIenylpiperidinyl)0-pyridyl)pyrido[2,3. 
d]pyrimidine; 

4-amino-5-(3-bromophenyI)-7-(4-hydroxy-4-(hydroxymethyl)piperidinyI).3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4.amino-5-C3-bromophenyI)-7.(6<4,4-ethylenedioxypiperidinyI)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino.5<yclohexyl.7^6K4-oxo-piperidinyl)-3-pyridyl)pyrido[2,3.dlpyrimidine; 

4-amino-5-cyclohexy!.7-(6-(4-melhyIenylpiperidinyl)-3-pyridyI)pyrido[2.3- 
d]pyrimidiiic; 

4-N<iminomelhyl)amino-5<ycJohexyl-7-(6-dimcthylaminoO-pyridyl)pyri 
d]pyrimidine; 

4-allylamino-5-(4-bromophenyl>7-(4-dimelhyIaminophenyl)pyrido[2.3- 
d]pyrimidine; 

4.ainino-5-(3-bromophenyi)-7-(6-(4-hydroxypipcrdinyl)-3.pyridyl)pyrido[2,3- 
d]pyrimidine; 
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4-amino-5-(cycIohexyl)-7-(6-(4,4-ethylenedioxypiperidinyi)0-pyridy!)pyrido(2^ 
djpyrimidine; 

4.amino-5-{3-bromophenyl>7-(2-morpholinyl-5-lhiazoiyl)pyrido[2,3- 
djpyrimidine; 

4-(N-(2,3-dihydroxypropyl)ainino)-5-(3-bromophenyl)-7.(6-morphoIinyl-3- 
pyridinyI)pyrido[2,3-d]pyrimidine; 

4-(N<3-morpholinylpropyl)amino)-5-(3-bromophenyl).7-(6-mon)holiny|.3- 
pyridinyl)pyrido[2,3-d]pyriraidme; 

4-(N-{2-(4-imidazolyl)ethyl)ajnino)-5K3-bromophenyI)-7-(6-morpholiny|.3- 
pyridinyi)pyridol2,3-dJpyrimidine; 

4-{N-(3-carboxypropyI)amino)-5-(3-broinophenyl>7K6-morpholinyl-3- 
pyridinyl)pyrido[2,3-dJpyrimidinc; 

(S)-4-amino>5-(3-bromophenyl)-7-(6-(0-methy|.2-hydroxymethylpyiroIi 
pyridinyl)pyrido(2,3-<i]pyrimidine; 

(S)-4-ammo-5-(3-hromophenyl)-7.(6-(2-hydroxymethylpyrroiidinyl)-3- 
pyridinyl)pyrido[2,3-d]pyriinidine; 

4-amino-5-(2-bromophenyl)>7-(6-(4-hydroxypiperidinyl)-3-pyridmyl)pyrido[2^- 
djpyrimidine; 

4-amino-5-(4-fluorophenyl)-7-(6-(4,4-ethylenedioxypipcridinyl)-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-amino-5<2-bromophenyI).7.(6-(4-hydroxypiperidinyI)0-pyridazyi)pyrido[^ 
d]pyrimidine; 

4-amiiio-5-(3-bromophenyl)-7-(6-(4,4-ethylenedioxypiperidinyl)-3- 
pyridazyl)pyrido[Z3Ki]pyrimidine; 

4.amino.5.(3-bromophenyl)-7-(2-morpholinyI-4.thia2olyi)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(N-meihyl-34ndolyl).7-(6-morpholinyIO-pyridiDyl)pyridop 
d]pyrimidine; 

4-amino-5-(3-bromophenyl).7.(6^4-ethoxyiiiiinopipcridinyl)-3- 
pyridinyi)pyrido[2,3-d]pyrimidine; 
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4-amino-5.(3-bromophenyl)-7-(6-(4-ethoxycarbonylmethoxyiminopipendinyl)-3- 
pyridinyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI)-7-(-6-(4-oxopiperidinyl)-3-pyrida2inyJI)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-morpholinyIiminopiperidinyl )-3- 
pyridazinyll)pyrido[2,3-d]pyrimidine; 

4.amino-5.(3-bromophenyi).7.(6-((IS,4S)-2K)xa-5-azabicyclo[2.2J]heptan-5-yl>3 
pyridazyl)pyrido[2,3-dJpyrimidme; 

4.amino-5-(3-bromophenyl)-7-(6-(4-methoxyiminopiperidinyi >3- 
pyridazinyll)pyrido[2,3-d]pyrimidine; 

4.amino-5-(3-broraophenyl)-7-(6-phenyImethoxy-3-pyrida2inyll)pyrido[23-d]pyrimid 

4-amino-5-(3.bromophenyl)-7-(6-(4-methoxypiperidinyl)-3-pyridyi)pyrido[2.3- 
d]pyrifnidine; 

4-amino-5.(3-bromophenyl)-7.(6-<4-{4-ieirahydropyranyloxy)iminopiperidinyl)-3- 
pyridazinyll)pyrido[2,3-d]pyrimidme; 

4-amino-5-(3-bromophenyI)-7-(6-isobutoxy-3-pyridazinyl)pyrido[2,3-dlpyrimidine; 
4-amino-5-(3-bromophenyl)-7-(6-(4-(N-methy!pipera2inyI)iminopiperidinyl )-3- 
pyrida2inyIl)pyrido[2,3-d]pyrimidine; 

4-amino.5-(3-bromopheny!)-7K6-{4.tetrahydropyTanyloxy>3.pyridazinyll)pyrido 

d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-morphoIinylcthoxy-3-pyridazinyII)pyrido[2,3- 
djpyrimidine; 

4-aiiuno-5.(3-bromophenyl)-7K6.(4-ethoxypiperidinyI>3-pyridazinyll)pyri^ 
dlpyrimidine; 

4-amino-5-(3-bromophenyI)-7-(6-(4-(2.ethoxyethoxy)pipcridmyl)-3- 
pyridazinyIl)pyrido[2,3-d]pyrimidine; 

4.amino-5-{3-bromophenyI)-7-(6-(4K4-tetrapyranyloxyethyl)piperidinyl)-3. 
pyrida2inylI)pyrido[2,3-dlpyriinidine; 

4-anuno.5-(3-bromophenyi).7.(6-(3-(R>tetrahydrofWanyloxy)piperidin^^ 
pyridazinyll)pyrido[2,3-d]pyrimidme; 
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4.aminooK3-bromophenyI)-7-(6-(3-(S)-tetrahydrofuranyloxy)piperidinyl)-3- 
pyridazinylI)pyrido[2,3-d]pyrimidine; 

4.amino-5-(3-bromophenyl)-7-(6-(trans-3-eihoxy-4-hydroxy)pyrrolidinyl)-3- 
pyTida2inyll)pyrido[2,3-d]pyrimidme; 

4-amino-5-(3-bromophenyl)-7-{6-(cis-3-ethoxy-4-hydroxy)pyrrolidinyl)-3- 
pyridazinyn)pyridof2,3-d]pyrimidme; 

4-amino-5-(3-bromophenyl)-7-{6-<trans-3-ethoxy-4-hydroxy)pyrrolidinyl)-3- 
pyridyI)pyrido[2,3-dlpyrimidine; 

4.amino-5-(3-bromophenyl)-7-(6-(trans-3,4.bis-cthoxy)pyrrolidinyl)-3- 
pyridazinyll)pyrido[2,3-d]pyriinidine; 

4-ammo-5-(3-bromophenyI>7^6-(transOAbis-ethoxy)pyrrolidinyI)0-pyridyi)pyri 
d]pyriniidine; 

4-araino-5-(3-bromophenyl)-7-(6-(cisO,4-bis-cihoxy)pyn-olidiiiyl)0-pyridyl)pyrido[2,3- 
d]pyhmidine; 

4-amino-5-(3-bromophenyl)-7-(6-(cis-3,4-bis-ethoxy)pyiTolidinyl>3- 
pyrida2inyII)pyrido[2,3-d]pyrimidine; 

4-aminoo-(3-bromophenyl)-7-(6-(cis-3-ethoxy-4-hydroxy)pyrTolidinyl).3. 
pyridyl)pyrido[2,3-<iJpyrimidme; 

4-aininc>-5-<3-bromophenyi)-7-(6-(cis.3-amino-4-hydroxy)pyrrolidinyl)-3- 
pyrida2inyll)pyridof2,3-dlpyrijnidine; 

4-amino-5-{3-bromophenyl)-7-(6-(cis-3-amino-4-hydroxy)pyrrolidinyl)-3- 
pyridyJ)pyrido[2,3-d]pyrimidme; 

4-aminc).5-(2-pyridyI).7-(6-{l,4^ioxa-8-azaspirof4.51decan-8-yl)0-pyridyl)pyri 
d]pyrimidine; 

4-amiiK>-5-C2,3-dichIorophenyi).7<6-morphoimy]0-pyridyl)pyrido[2,3-d^^^^ 
4-amino-^(2-pyridyl)-7-{6-raorpholinyIO-pyridyl)pyrido[2,3Hi]pyrim 
4-amino-5-(2-ethoxyphenyl)-7.(6-( 1 ,4-Uioxa-8-azaspiro[4.5 ]decan-8-y l)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-<2-bromo-5^ihoxyphenyl)-7.(6.morpholinyl-3-pyridyl)pyridot2,3- 
djpyrimidine; 
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4-amino-5-(2,5-dichlorophenyl).7.{6-morpholinylO-pyridyi)pyrido[23-dlpyrimidine: 

4-amino-5-(2J-dimethylphenyl)-7-(6-morpholinyi-3-pyridyl)pyrido|2J-dJpyrimi 

4-amino-5-(3-nuorophenyl)-7-(6-morpholinyl-3-pyridyI)pyrido[2.3-d]pyrimidine: 

4-amino-5-{3-tritluoromethyIphenyI)-7-(6.morpholinyI-3-pyridyl)pyrido[2,3- 
d]pynmidme; 

4-amino-5K3-fluoro-5-trifluoromethylphenyl^7-(6<l,4-dioxa-8-azaspiro[4.5]decan-8-yl> 

3- pyridyl)pyrido[2,3-d]pyrimidine; 

4- amino-5-(3,5-dicIorophenyl)-7-(6-(l,4-dioxa-8-a2aspiro(4.5]decan-8-yl)-3- 
pyridyl)pyrido[2,3-<i]pyrimidine; 

4-amino-5-(3-bromophenyl>7-(6-(l,5-dioxa-9-azaspiro[5.5]undecan-9-y!).3- 
pyrida2inyll)pyrido[2,3-d]pyrimidine; 

4-amino-5-<4-bromo-2-thienyl)-7-(6-(l,4-dioxa-8-azaspiro[4.5]decan-8-yl)-3. 
pyridyI)pyridor2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-tertbutyl)piperidmyl-3-pyridazmyll)pyrido[2,3- 
djpyrimidine; 

4-aminoo-(3.bromophenyl)-7-(6<4-N-formyl)piperidinylO-pyridazinyll)py^^ 
djpyrimidine; 

4.amino-5-(3-bromo-2.thieny!)-7-(6K4,4-€thylenedioxypiperidinyl)0-pyridyl)^^^ 
d]pyrimidine; 

4.amino-5-(3-cyanophenyI)-7-(6-morphoIinylO-pyridazinyn)pyrido[2,3Ki]pyrimW^^ 

4-amino-5.(3-Bromophenyl)-7.(6-(S.O-ethyI-2-hydroxymethylpyrrolidinyi)-3- 

pyrida2inyIl)pyrido[2,3. 

d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-((2S,3S)-2,3-diraethyl-I,4^ioxa-8-azaspiro(4.5]decan- 
8-yl>3-pyrida2inyl)pyrido[2,3-d]pyrimidine; 

'4-amino-5-{3-bromophenyl)-7-(6-<4,4-(cis-l,2-dioxycyclopentyi)piperidinyl)-3- 
pyrida2inyl)pyridof2,3-d]pyrimidine; 

4-ammo-5-(3-bromophenyl)-7-(6-(4-acetyl-l-oxa-4,8-diazaspiro[4.5]dccan-8-yl>3- 
pyrida2inyl)pyrido(2.3-d]pyrimidine; 
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4-ainino-5-(3-bromophcnyi)-7-(6-((2RJR)-2J-bis(methoxymcthyl)-l,4-dioxa-8- 
azaspiro[4J]decan-8-yl)0-pyrida2inyl)pyrido(2,3-dlpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4,4-(cis-3.4-dioxy-oxacyclopcntyl)piperidinyi)-3- 
pyridaziny0pyrido[2,3-djpyrimidine; 

4-amino-5-(3-bromophcnyl)-7-(6-(3-meihoxyO,5-dioxa-9-a2aspiro[5.5]undecan-9-yl)-3- 
pyridazinyl)pyrido[2,3'd]pyriinidine; 

4.amino-5-(3-bromophenyIH-(6-(l,5-<iioxa-3-hydroxymethyi-9-azaspiro[5.5] 
yl)-3-pyridazinyl)pyrido[2»3-d]pyrimidine; 

4-aimno-5-(3-bromopheny l).7-(6-( 1 J, 1 4-trioxa- 1 1 -azadispiro [4.2.5 .2 Jpentadecan- { 1 -y 1)- 

3- pyridazinyl)pyrido[2,3-d]pyrimidine; 

4- amino-5-(4-tetrahydropyranyl)-7-(6-moiphoiinyl-3-pyridazinyll)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophcnyl)-7.(6-(4-morphoiinylimmopiperidinyl )-3-pyridyl)pyrido[2,3- 

d]pyrimidine; 

4-amino-5-(3.bromophenyl)-7-(6-(4-(N.methylpipei^nyl)iminopiperidinyl ).3- 
pyridyl)pyrido[2^-d]pyriinidine; 

4.amino-5-(3-bromophenyI)-7-(6-(4-(l,2,4-tria2ol-l-yl)imiiiopipe^^^ )-3- 
pyridyl)pyrido(2,3-d]pyrimidine; 

4-ainino-5-<3-indolyl)-7.(6-moipholinyI-3-pyridyl)pyrido[2J-d]pyrimidine^ 

4-ammo-5-(5-indoIyl)-7-(6.moiphoIinyl-3-pyridyl)pyrido[2,3-d]pyrimidine; 

4.ammo-5-(3-bromophenyI)-7-(6K4-€thyIpiperidinylcarboxyiate)-3.pyri 
dlpyrimidine; 

4.amino-5-(3-bromophenyl)-7-(2-phenylmethyl.3(2H)-pyridazinone-6-yl)pyrido[2J- 
d]pyrimjdine; 

4-amino-5-{3-bromophenyi)-7-(6-(4-(morphoImyIcarboxamide)piperidmyl)-3- 
pyridyl)pyrido[23Hl]pyrimidine; 

4-amino-5-(3-bromophcnyI)-7-(6-(4-(N-morpholinylaminocarboxamide)piperi 
pyridyl)pyrido[2,3-d]pyrimidine; 

4.amino-5-(3-bromophenyl)-7-(6.(4.(N,N-dimethy!anunocarboxamide)piperid^ 
pyridyl)pyridoI2,3-d]pyrimidine; 
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4.amino-5-(3-bromophenyl)-7-(6-(4.(N-methyl-N-methoxyethylcarboxamide)piperW 

3- pyridyl)pyrido[2,3-d]pyrimidine; 

4.amino-5-(4^uinolyl)-7-(6-morpholinyl-3-pyridyl)pyrido[2,3-d]pyrimidine; 

4- amino-5-(3-bromophenyl)-7K6-(4.(N-methoxyethy!carboxamide)piperidinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidinc; 

4.aniino-5-(3-bromophenyl)-7-(6-(4-hydroxymethyIpiperidinyl)-3-pyridyl)pyrido[2 
djpyrimidine; 

4.amino-5-(2-bromophenyl)-7-(6-(l,4-dioxa-8.a2aspiro[4.5]decan-8-yl)-3- 
pyridyOpyridoP^-dJpyrimidine; 

4-anun<>-5-(2-bromophenyi^7-(6-(4-hydroxypiperidinyl)0-pyridyI)pyridoP^^ 
d]pyiimidine; 

4-amino-5-(3.bromophenyl).7-(6-(4-N-acctyIpiperazinyl).3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4.amino-5K3-bromophenyl>7-(6^4-cyanopiperidinyl)-3-pyridyl)pyrido[2,3Ki]pyrirm 

4.amino-5K3-bromophcnyl)-7-(6-<4-N-(4.fiuoix)phenyi)piperazinyl)0.pyridyI)pyri 
d]pyriinidine; 

4.ainino-5.(4.fluorophenyl)-7-<6-morpholinyl-3-pyTidyl)pyrido[2,3^]pyrimidm^ 

4-ainino-5-(3-bromophenyl)-7-(4.morpholinylbenzenesulfonamide)pyrido[23. 
djpyrimidine; 

4-ainino-5-(3-bromophenyl)-7-(4-N.l,4.dioxa-8-azaspiro[4,5]decan-8. 
ylbenzenesujfonamide)pyrido[2,3-d]pyriniidine; 

4-amiiio-5-(3-bromophenyi)-7-{4-N<yclopropyIbenzencsuifonamidc)pyrido(2,3- 
djpyrimidine; 

4-amino.5.(3-bn)mophenyI)-7-(4-piperidinebenzenesulfonamide)pyrido[2,3^^ 

4.amijio-5-(3-bromophenyI).7<4K4-cyanopiperidine)benzenesuIfonami 
d]pyriinidine; 

4.amino-5.(3.bromophenyl)-7-(4-N.cyclopropy!me%lbcn2enesulfo^ 
d]pyrimidine; 

4-aminc>-5-(3.bromophenyIH-(4-N,NKiimethylaminobciizenesulfon 
djpyrimidine; 
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4-amino-5-(3-broinophenyl)-7-(4-N-(S)-2- 

hydroxymethylpyrrolidinebenzenesulfoneimide)pyrid9[2J-<i]pyrimidine; 

4-amino-5-(3-bromophenyi)-7-(4-(4-hydroxypiperidine)benzenesuifonamide)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4-(cis-3,5- 

dimethylmoipholinyl)benzenesulfonainide)pyrido(2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI>7.(3-fluoro-4-thiomorpholinyIphenyi)pyrido[2,3- 
d]pyrimidine; 

4-ainmo-5-(4.nuorophenyl)-7-(6-(thiomoipholmyl^3-pyridyl)pyrido[2,3-d]pyrimid 

4-amino-5-(4-fluorophenyl)-7-(6-(4,4-dioxothiomorphoiinyl)-3-pyridyi)pyrido[2,3- 
d]pyrimidine; 

4-methoxy-5<3-bromophenyl)-7.(6-morphoUnyI-3-pyridyl)pyrido[2,3-d]pyrimidine; 

4-ammo-5-(3-bromophenyl)-7-{4-(4-dioxa-8-azaspiro[4.5]decan-8- 

ylcarboxamide)phenyI)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(4.(N-cycIopropylcarboxamide)phcnyl)pyrido[2,3- 
d]pyriinidiiie; 

4-amino-5<3.bromophenyl)-7-(4Hmoipholmylcarboxamide)phenyl)pyrido[2,3^ 
d]pyrimidine; 

4-amino-5-(3-bromophenyi>7-(6-N-cyclopropylaminoO-pyridyl)pyrido[2,3-d]pyrimi^^ 

4-amino-5-(3-bromophenyl)-7-C4-(4-hydroxypiperidinylcai*oxainide)phenyl)pyri 
djpyrimidinc; 

4-amino-5-(3-bromophcnyl)-7.(6-(S)-hydroxymethylpyiTolidinyl-3- 
pyrida2inyll)pyrido[2,3-d]pyriinidine; 

4-amino-5-<3-bromophenyl)-7-(6-(4-(2-ethoxyethoxy)piperidinyI)0-pyridyl)pyrido[2J- 
djpyrimidine; 

4.amino-5-(3-bromophenyl)-7-(6-hexahydropyrimidine )-3-pyridyi)pyrido[2J- 
djpyrimidine; 

4-amino-5-(4,4-difluorocyclohxeyl>7-<6.(I,4-dioxa-8-a2aspiro[4.5]decan-8-yl)-3- 
pyridyI)pyrido[2,3-d]pyrimidine; 
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4-amino-5-(3-bromophenyl).7-(6HS)-2-ethoxyethoxypyrroiidinyi)-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyI).7-(6-{R)-2-ethoxyethoxypym)iidinyl)-3- 
pyridyl)pyridol2,3-d]pyrimidinc; 

4-aniino-5-(3-bromophenyl).7-(6-(cis-3,4-dihydrox>pyroIidinyl>3-pyridyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5K3-bromophenyI)-7-(6-<(3aR,6aS)-2-oxo-tcirahydro-3aH-[l,3]dioxoIo[4.5- 

c] pyrrol-5-yl)-3-pyridyl)pyrido[2,3^]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(cis-23-dihydrox>'pyrrolidinyl>.3- 
pyridazinyII)pyrido[23-d]pyrimidine; 

4-amino-5K3-bromophenyl)-7-(6-(S,R.2-hydroxymeihyl-4-hydroxypyrrolidinyl)-3- 
pyridyl)pyrido{2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(R-2-hydroxymcthyl-4-pyrrolidmyI)-3- 
pyridazinylI)pyrido[2,3-d]pyrimidine; 

4-aminoo-(3-bromophenyl)-7-(6-((lS,4S)-2H5xa-5-a2abicyclo(2.2.l]heptan-5-yl)-3- 
pyridyI)pyrido[2,3-d]pyrimidine; 

4-ajnino-5-(3-bromophenyl)-7-(6-(2-imidizolidone-UyI)-3-pyridyl)pyrido[2,3- 

d] pyrimidine; 

4-amino.5-( 1 , 1 -dimediy]0-butenyl>7.(6-moipholiny IO-pyridyI)pyrido[2,3-d]pyrimidine; 

4-ainino-5-(3-bromophenyl)-7-(6-(2,4-d!OxoKlHJH)^uiiiazolinO-yl)-3- 

pyridyl)pyrido[2,3-d]pyriinidine; 

4-amino-5-(3-bromophenyl)-7-{6H:arboxainideO-pyridazinyll)pyrido[2,3Ki]p^ 

4-amino-5-(3-bromophenyl)-7-(6-moipholinylrarboxamideO-p>Tidazi 
d]pyrimidine; 

4-aniim)-5<3-bromophenyl>7-(6-methoxy-3-pyridazinyIl)pyrido[23-d]py^ 

4-amino-5-(3-bromophenyl>-7-(6-N.NKliethoxyeihylamino-3-pyridazinyll)pyrido[2,3- 
d]pyriinidine; 

4-ammo-5-(3-bromophenyl)-7-(6-(4-ethoxymethylpipcridinyl)-3.pyridazinyll)pyrido 
djpyrimidine; 
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4-amino-5-(3-bromophenyl)-7.(6-(4-(4-tetrahydropyranyloxymethyl)piperidinyI)-3- 
pyrida2inyU)pyrido[2,3-d]pyrimtdine; 

4-amino-5-(3-bromophenyi)-7-(6-(4-ethoxycthoxymethyIpiperidinyl)-3- 
pyrida2inyll)pyrido[2.3-d]pyrimidine; 

4-ammo-5-(3-bromophenyI)-7-(6-N-methyl-N-l .3-dioxalanemethylamino )-3- 
pyrida2inyll)pyrido[2,3-d]pyrimidine; 

4-ainino-5-(3-bromophenyI)-7-(6-( 1 ,4-dioxaspiro[4.5]decany l-8-oxy)-3- 
pyridazinyl)pyrido[2,3-d]pyrimidine; 

4-an!ino-5-(3-bromophenyI)-7-(6-dihydroxymeihyImeihoxy-3-pyridazinyll)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyI)-7-(6-(3.pyridyIoxy)0-pyridazinyll)pyrido[2J-d]pyrimidine 
4-ainino-5-(3-bromophenyl)-7-(6-(47-€poxy-7-methyl-2,3.3A,4,5,6.7,7a-oclahydro-lH- 
isoindolyl)-3-pyridazinyi)pyrido[2,3-d]pyrimidine; 

4-ammo-5-{3-bromophenyl)-7-(6<4-N.ethyl-N-methoxyethyi>3-pyrida2inyll)pyrid^ 
d]pyrimidine; 

4-anuno-5-(3-bromophenyl)-7-(6-(4-N-nicthyI-N-methoxyethyI)-3- 
pyridazinyll)pyrido[2,3-d]pyriniidine; 

4-aiiimo-5-(3-bromophenyl)-7-(6-(3,4<limethoxymethoxypyirolidinyl)-3- 
pyridaziny ll)pyrido[2,3 -d]pyriinidme; 

4-aniino-5-(3-broinophenyi)-7-<6-<hexahydro- 1 H-£uro[3,4^1pyrTol-5-y l)-3- 
pyridazinyl)pyrido[2,3-d]pyTimidine; 

4-amino-5-(3-bromophenyl>7-(6Khexahydro-lH-ftiro[3,4-c]pyrrol-5-yI)-3- 
pyridyl)pyrido[2;3-d)pyrimidine; 

4-ainino-5-(3-bromophenyI)-7-(6-(trans-3-hydroxy-4.methylpyrrolidinyl)-3- 
pyridazuiylI)pyrido[2^-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-<6-(trans-3-hydroxy^-methyipynolidinyl)-3- 
pyridyl)pyrido[2J-d]pyrimidine; 

4-amiiio-5-(3-bromophehyl)-7-(6-(cis-3-hydroxy-4-rnethyIpyrrolidinyl)-3- 
pyridazinyll)pyrido[2,3-d]pyrimidinc; 
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4-amino-5-(3-bromophenyl)-7-(6-(cis-3-hydroxy-4-methylpyrroUdinyl)-3- 
pyridyl)pyrido[2,3-<l]pyriniidine; 

4-amino-5-(3-bromophenyl)-7-(6-(trans-3-cyano-4-hydroxyIpyrrolidinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophcnyl)-7.(6-(3-hydroxy-4.tert-butyIcaitoxaniidepyirolidinyI)-3- 
pyridyl)pyrido[2.3-d]pyrimidine; 

4-amino-5-(3-bromophenyl).7-(6-(S-2-(4-teirahydropyranyioxy)me%lpyrrolidinyl)-3- 
pyTidazinylI)pyrido[2,3-d]pyriniidine; 

4-ainino-5-(3-bromophenyI)-7-(6K3-(4-tetrahydropyTanyloxy)irainopyrrolidiny 
pyridazinyl 1 )pyrido [2,3-d|pyrimidine; 

4-ammc>-5-<3-bromophenyl)-7-(2.morpholinyl-5-thia2oyi)pyrido[2,3-d]pyrimidin€; 

4-aminoo-<3-bromophenyl)-7-(5-bromo-2-thienyI)pyrido[2.3-d]pyrimidine; 

4.amino-5K3-bromophenyl)-7-(2,5-dimethyl-3Hhienyl)pyrido[23-d]pyriimdme; 

4-amino-5-(3.bromophenyl).7K5-chloro-2-thienyl)pyrido[2,3Kl]pyrimidine; 

4.amino-5-(3-bromophenyl)-7-(2,4-dimethyl-5-thiazoyl)pyrido[2,3-d]pyr™ 

4^ino-5<3-bromophenyI)-7-(5-methyl-2-thienyI)pyrido(2,3-d]pyrimidine; 

4-amino-5-<3-bromophenyI)-7-(2-furanyI)pyrido[2.3-d]pyriniidine; 

4-amino-5-(3-bromophenyl)-7-(2-( 1 ,4-dioxa-8-a2aspiro[4.5]decan-8-yl)-5- 

thiazoyI)pyrido[2,3-d]pyTimidme; 

4-amino-5-(3-bromophenyl>-7-(3-thienyl)pyrido[2,3-d]pyrimidme; 

4-amino-5-(3-bromophenyl)-7-(3-methyl-2-thienyl)pyrido[2J-d]pyrimidine; 

4-amino-5-<3-bromophenyl)-7-(2-morpholmyU-thiazoyl)pyTido(2,3Kilpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(2-morpholinyl-4-trifluoromethy-5-thiazoyi)pyrido[^ 
d]pyriinidine; 

4-ainino-5-(3-bromophenyl)-7-(5-morpholinyl-2-thienyl)pyrido[2,j-d]pyrimidine; 

4-amino-5-(3-bromophenyl>7-(4-methyl-2-morpholinyI-5-thiazoyl)pyrido[23- 
d]pyrimidme; 

4-amin<>-5-<3-bromophenyl)-7-(2,5-dichloro-3-thienyJ)pyrido[23-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(2,5-dimeihylO-fiiranyl)pyrido[2,3Ki]pyrimW^^ 

4-amino-5-(3-bromophenyl).7-(N-meihyl-2-pyiTolyl)pyrido[2,3-d]pyrimid^^^ 
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10 


20 


4-amino-5-(3-bromophenyl)-7-(2-N,N-d!methyIamino-5-thiazoyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7.(2-morpholinyl.54hiazoyl)pyrido(23-d]pyrimidine; 

4-amino-5-(3-bromophenyI)-7-(2^4,4-dioxythiomorpholinyl)-5-thiazoyi)pyridot^ 
5 djpyrimidine; 

4-amino-5-(3-broraophenyl)-7-(2-( 1 , l-dioxidothiomorpholinyl).5-thiazoyl)pyrido[2,3- 
f5 d]pyriinidine; 

4-amino-5-(3-bromophenyl)-7-(2-morpholinyl-5-oxazolyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-broraophenyI)-7-(2-N-methyl-N-methoxyethylamina-5-thiazoyl)pyridot2,3- 
10 d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(2-N.meihyl.N-elhylaniinc>-5-thiazoyI)pyridot2.3- 
djpyrimidine: 

4-amino-5-(3-bromophenyl)-7-(2-N-pyrrolidmyl-5.thiazoyI)pyrido[2,3-d]pyrimidinc; 

25 4-amino-5-(3-bromophenyl)-7-(2-N-methyi-N-propylamin<>-5-thiazoyl)pyrido[2.3- 
15 dlpyrimidine; 

4.amino-5.(3-bromophenyl)-7-(2-N,NKliethylamino-5-thiazoyI)pyrido[2,3-d]pyrim 
4-amino-5K3-bromophenyI)-7-(2-(N-methypiperazinyl)-5-thiazoyl)pyrido[2,3- 

30 

djpyrimidine; 

4-amino-5-(3-bromophenyl)-7K2-(N-(2-pyridyl)pipei^nyl>5-thiazoyl)pyri 
20 djpyrimidine; 

35 '*-an™jno-5-(3-bromophenyl)-7K2-N-methy-N-(2-pyridyiethyl)-5-thiazoyl)pyr^^^ 

djpyrimidine; 

4-amino-5-(3-bromophenyI)-7-(2K4^xopiperazinyl)-5-thiazoyl)pyrido[2,3-d)pyrimidine; 
4-amino-5-(3-bromophenyl)-7-(2.(4-<N.morpholinyl)irainopipcrazinyi)-5- 
25 thiazoyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-brDmophenyI)-7-(6-N-morpholine-3-pyridinesulfonainide)pyrido[2,3- 
d]pyrimidine; 

^ '^ainino-5-(3-bromophenyl)-7-{2-(4-oxopiperidinyl)-5-pyrimidyl)pyrido[2,3- 

d]pyrimidine; 


40 


50 
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4-aminoo-(3-bromophenyl)-7-(2-(4,4Kiioxethylenepiperidinyl)-5.pyrirnidyI)pyridof2,3- 
djpyrimidine; 

4-ainino-5-(3-bromophcnyl)-7-($-(K4-dioxa-8-azaspiro[4.5]decan-8-yi)-2- 
pyrazmyl)pyrido[2,3-d]pyrimidine; 

4-aimno-5-(3-bromophenyl)-7-(5-(4-oxopiperidinyl)-2-pyrazinyl)pyridop 

4-ainin<>-5-(3-bromophenyl>7-(6-N<yclopropyI-3-pyridinesulfonamide)pyrido 
djpyrimidine; 

4.ainmo-5-(3-bromophenyl)-7-(6-{N-K4-dioxa-8-a2aspiro[4.5]decan-8-yl)-3- 
pyridylsu!fonajnide)pyrido[2,3-d]pyrimidme; 

4-amino-5.(3-bromophenyI)-7-{2-{4-(4-tetrahydropyranyloxy)iminopiperidinyl)-5. 
pyrazinyI)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-broinopheny0-7-(6-(4-(phenylmethoxy)iminopiperidinyl)-3- 
pyridyl)pyrido[2J-d]pyrunidine; 

4-amino.5-(3-broniophenyl)-7-(6-(4-{tert-butyloxy)iminopiperidinyl)-3- 
pyridyI)pyrido[2,3-d]pyrmiidine; 

4-ammo-5-(3-bromophenyl>7.(6-(4-(cyclohexyloxy)immopiperidinyl>^ 
pyridyl)pyrido[2,3-d]pyriimdine; 

4-amiiK)-SK3-bromophenyl)-7-(6-(4-hydroxyiminopiperidmyl)-3-pyridyl^^^ 
d]pyrumdinc; 

4-amino-5-(3-bromophenyl).7K6-(4K4-tetrahydropyranyJoxy)iminopiperi^ 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-ainino-5-(3-bromophenyI)-7-(6-(4-methoxyethoxyiminopiperidinyl)-3- 
pyridyi)pyrido[2.3 -djpyrimidine; 

4-aiiiino-5-(3-bromophenyl)-7K6-(4-(2-thenylmethoxy)iminopipcridinyl)-3- 
pyTidyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyI).7-(6-(4K4X5'H-2-oxyiuranyl)-4-hydroxy)piperidinyI)-3- 
pyridy!)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3.bromophenyl)-7-(6-(4-(I-(4-tetrahydropyranyloxy)iminoethyI))-4. 
hydroxypiperidinyl)-3-pyrida2mylI)pyrido[2,3-d]pyrimidine; 
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4-amitK>-5-(3-bromophenyl)-7-(6-(4-(4'-acetyl-4'-hydroxypiperidinyl)-3- 
pyridazinyll)pyrido[2.3-d]pyrimidine; 

4-amino-5<3-bromophenyl)-7-(6-(4-(l-(isopropylcaboxymeihoxy)iminoethyl))-4- 
hydroxypiperidinyl)-3-pyridyl)pyrido[2,3-d]pyrimidine; 
4-amino-5-(3-bromophenyl)-7-(6-(4-(l-(ethyicaboxymethoxy)iminoethyl))-4- 
hydroxypiperidinyl)-3>pyridyl)pyrido[2,3-d]pyrimidine; 
4-amino-5-(3-bromophenyI)-7-(6-(4.( 1 -(methylcaboxymethoxy)iminoethyl)>4- 
hydroxypiperidinyl)-3-pyridyl)pyrido[2,3-d]pyrimidine; 
4-amino-5-<3-bromopheny l)-7-<6-(4-( 1 -(2-tetrahydropyranyloxy)imiiioethyl))-4- 
hydroxypiperidinyl)-3-pyridyI)pyrido[2,3-d]pyrimidme; 

4.amino-5-(3-bromophenyl>7-(6-(4-(l-(allyloxy)immoethyl)H-hydroxypiperidinyI)-3 
pyridyl)pyrido[2,3-d]pyrimidinc; 

4-amino-5<3-bromophenyl)-7^6-(4-(l-(ethoxy)immocthyl))-4-hydroxypi^^^ 
pyridyI)pyrido[2,3-<l]pyriinidine; 

4-ainino-5-(3-bromopheiiyl)-7-(6-(4-{ I -(methoxy)iminoethyl)H-hydroxypiperidiny l)-3- 
pyridyl)pyrido[2»3-dlpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-{4-(l-(hydroxy)iminoethy!))-4-hydroxypiperid 
pyridyI)pyrido[2,3-<l]pyrimidine; 

4-amino-5-(3-broinophenyl)-7-(6-<4-(2-teirahydropyranyIoxy)iminopiperidinyI)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophcnyl)-7-(6-(4-(isopropyicarboxymethoxy)iminopiperidinyl).3- 
pyridyl)pyrido[2,3-d]pyriinidme; 

4-ammo-5-(3-bromophenyl)-7<6K4-hydroxy-4-<I-{4-tetrahydropyranyIoxy)iminoethyI)> 
4-hydroxypiperidinyl)0-pyridyl)pyrido[2,j-dlpyrimidine; 
4-ammo-5-(3-bromophenyl)-7-(6-(4-(3-butyrolacione)-4-hydroxypiperidinyl)-3- 
pyridyi)pyrido[2,3-d]pyrimidme; 

4-amino-5-(3-bromophenyl)-7-(6-(4^2-butyroIactone)-4-hydroxypiperidinyl)-3- 
pyrida2inyll)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6K4-acctyl-4-hydroxypiperidinyl)-3-pyrid 
d]pyiimidiiie; 
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4-amino-5-(3-bromophenyl)-7-(6-(3-hydroxyazeiidinyi)o-pyridyl)pyrido[2,3- 
djpyrimidine: 

4-amino-5-(3.bromophenyI)-7-(6-(( 1 R,5S)-3-hydroxy-8-azabicyclo(3.2. 1 ]octan-8-yl>.3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyi)-7-(6-(cis-23-dihydroxypiperidinyI)-3-pyridyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(N-mcthyl-N-(3-pyridylmethyl)amino)-3- 
pyrida2inylI)pyrido[2,3-d]pyrimidine; 

4-ainino-5-(3-bromophenyl)-7-{6-{l»2.3.6-tetrahydropyridyl)-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4-ainino-5-(3-bromophenyI)-7-(6-(4-(N-4'methoxyphenylcarbamoyI)piperidinyI)-3- 
pyridaziny ll)pyrido[2 ,3 -d]pyriniidine; 

4.ainino-5-(3-bromophenyl)-7-<6-(4-(2-butyTolactone)-4-hydroxypiperidinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-{6-(trans-3,4- bis(N-4'- 
methoxyphcnylcarbamoyl)pyrroUdinyl)-3-pyridyl)pyrido(2,3-d]pyr^ 
4-amino-5.(3-bromophenyI)-7-(6-(( I S,5R)-3-hydroxy-8-azabicyclo[3.2. 1 ]ocian-8-yl)-3. 
pyridyl)pyrido[2,3'd]pyrimidinc; 

4-ammo-5-{3-bromophenyI)-7-( 6-(S,S-trans-3,4-dihydroxypyrrolidinyl)-3- 
pyridyi)pyrido[2J-d]pyrimidine; 

4-ainino-5-{3-bronK)phenyl>7.( 6-(R,R-trans-3,4-dihydrox>pyrrolidinyl).3- 
pyridaziny 1 1 )pyrido [2,3 -d]py rimidine; 

4-ammo-5-{3-broinophenyl)-7-( 6-(R,R.trans-3,4-dihydroxypyTrolidinyl)-3- 
pyridyl)pyrido[2,3-d]pyrimidii3e; 

4-aminoo-(3-bromophenyl)-7^6-(4<)xo-l-phenyl-l,3,8-tria2aspiro[4.5]decan-8-yl^ 
pyridyl)pyrido[23-d]pyrimidine; 

4-arnino-5-(3-bromophenyl>7-(6<iK)xa-4-oxo-4-thia-8-azaspiro[4.5]decan-8-yl)-3- 
pyridyl)pyrido[2,3-dlpyrimidine; 

4-amjno«5-(3-bromophcnyl)-7K6Ki-oxa-4,4Klioxido-4-thia-8-azaspiro[4.5]decan-8-yl^^ 
pyridyl)pyrido[2,3-d]pyrimidine; 
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4-amino-5-(3-broinophenyl>7-(6-<4-oxo-l-phenyl-l,3.8-triazaspiro[4.5]dcc-2-cn-8-yJ)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-(2-keto-l-benzimidazoIinyi)pipcridinyl)-3- 
pyridazinyll)pyrido[2^-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-oxothiomorpholin>i)-3-pyridyl)pyrido[2,3- 
d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-(2-keto-l-benzimidazoiinyl)piperidinyl^ 
pyridyl)pyrido[2,3-d]pyrimidme; 

4-amino-5-(3-broinophenyi)-7-(6-(N-methyl-N-(2-pyridylethyl)amino)-3- 
pyridyl)pyrido[2,3-d]pyriinidme; 

4-amino-5-(3 -bromopheny I)- 7-(6-(N-meihyl-N-(4-pyridy lethy l)amino)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-aiiiino-5-(3-bromophcnyl)-7-(6-NK3-pyridylmethyl)amino-3-pyridyl)pyrido[2,3- 
d]pyrimidine; 

4-ammo-5-{3-bromophenyl)-7-(6-(2-hydioxymethylpiperidinyI)-3-pyridyl)pyrido[23- 
d]pynmidine; 

4-animo-5-(3-bromophcnyJ)-7-(6-< 1 -oxa-4-thia-8-azaspiro[4.5]decan-8-yl>3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-{3-bromophcnyl)-7-(6-(4-hydroxy-4.(4-bromophenyl)piperidinyl)-3- 
pyridyl)pyridof2,3-d]pyrimidinc; 

4-amino-5-(3-bromophenyl)-7-(6-(4-NK2-pyridnyI)pipei^inyl)o-pyridyl)pyrido[2J 
d]pyTimidine; 

4-amino-5-(3-bromophenyl)-7-<6-(4-N-(2-hydroxyethyloxyethyI)piperaziiiyi)-3- 
pyridy l)pyrido[2,3 -d]pyrimidine ; 

4-aiTiino-5-(3-bromophenyl)-7-(6-(4,4-diacetoxyethyithio)piperidinyl)-3- 
pyridyl)pyrido[2J-d]pyrimidine; 

4-aniino-5-(3-bromophenyl)-7-<6-(N-methy-N-(3-pyridylmethyi)amino)-3- 
pyridyl)pyrido[2,3-d]pyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4-pyn:olidinylpiperidinyl)-3-pyridyl)pyrido[2,3- 
djpyrimidine; 
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4-amino-5-(3-bromophenyl)-7-(6-(2-(lH-imidazol-4-yl)ethyIamino)-3- 
pyridazinyl)pyrido[2,3-dJpyrimidine; 

4.-amino-5-(3-bromophcnyl)-7-(6-(4-NK:yanomeihylpiperazinyl)-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4-ammo-5-(3-broniophenyI)-7-(6-(3-hydroxypyrroIdinyI)-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6.(4-methyIpiperidinyl)-3-pyridyi)pyrido[2,3- 
d]pyrimidine; 

4-ammo.5-(3-bromophenyl)-7-(6-(cis.3,5KlimediyImoiphoIinyl>3-pyridyI)pyrido[2,^ 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(4,4-difluoropipridinyl)-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4.ainino-5-(3-bromophenyl>7-(6^1,l-dioxidoythiomorpholmyJ)-3- 
pyridazinyl)pyrido[2,3-d]pyrunidine; 

4-ainmo-5-(3-bromophenyl)-7K6-thiazolidmyl-3.pyridyl)pyrido[2^-d]pyri 

4-ainino-5-(3-bromophenyl)-7K6-(l,l-dioxidoythia2oHdnO-yl)0-pyridyl)p^ 
dlpyrimidine; 

4-ainino-5-(3-bromophenyl)-7-(6-thiomorpholinyl-3-pyridazinyII)pyrido[2,3- 
djpyrimidine; 

4-amino-5-(3-bromophenyl)-7-(6-(2^-dihydropyrTolyI)-3-pyridyl)pyrido[2,3- 
djpyrimidine; 

4.aiiiino-5-(3-bromopheDyl)-7-(6-< 1 ,3-dioxa-8-azaspiro[4.5]decan.8-yl)-3- 
pyridyl)pyrido[2,3-d)pyrimidme; 

4-amino-5^3-bromophenyl)-7-(6-hydroxy-3-pyridazmyIl)pyrido[2,3-d]pyrimidme; 

amino-5-(2,3-dichIorophenyl)-7.(6-(l,4^ioxa-8-azaspiro[4.5]decan-8-yl>3- 

pyridyI)pyrido[2,3-d]pyrimidine; 

4-amino-5-isopropyl-7.(6-(I,4-dioxa.8-azaspiro[4.5]decan.8-yl)-3-pyridyl)pyrido[2,3^ 
djpyrimidine; 

4-aminc>-5-(3-bromophenyl)-7<6-p!peridinyIO-pyridyi)pyrido[2,3<l]pyrimidine; 
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4-amino-5K3-bromophenyI)-7K6-(3-(4-tetrahydropyranyloxyimino)pyrrolidinyI^ 
pyridyl)pyrido[2,3-d]pyriraidine; and 

4-ammo-5-{2-trifIuorophenyIphenyl)-7-(6-morpholinyl-3-pyridyl)pyrido[2,3- 
djpyrimidine. 

1 5. A pharmaceutical composition comprising a compound according to Claim 10 and 
a pharmaceuticaily acceptable carrier. 

1 6. A compound of formula III 


wherein X is selected from the group consisting of hydroxy and halogen; 

is selected from the group consisting of alkenyl, alkyU alkynyl, aryl, arylalkyl, 
cycloalkyl, cycloalkylalkyU heterocycle, heterocyclealkyi. heterocyclealkylcarbonyi, 
(NZ.ZJalky^and -R*R»; 

Z, and Zj are each independently selected from the group consisting of hydrogen, 
alkoxycarbonyl, alkyl. alkylcarbonyl, benzyl, benzyloxycarbonyl and formyl; 

R"^ is selected from the group consisting of aryl and arylalkyl; 

R° is selected from aryl, arylalkoxy, arylalkyl, aryloxy, heterocycle, and 
heterocyclealkyi; 

R* is selected from the group consisting of aJkenyi, aikoxyaikynyL alkyl, alkynyl, 
cycloalkyl, aryl, arylalkyl, heterocycle, heterocyclealkyi, and -R^R°R^; 

R^ is selected from the group consiting of aryl, arylalkyl, heterocycle, and 
heterocyclealkyi; 

R^ is selected from the group consisting of aryl. arylalkoxy. arylalkoxyimino, 
arylalkyl, aryloxy, heterocycle, heterocyclealkoxy, heterocyclealkyi, heterocyclecarbonyl, 
heterocycleimino, heterocycieoxy, heterocycleoxyalkyi, hcterocycleoxyimino, 
hetcrocycleoxyiminoalkyi, and heterocyclesulfonyl; and 
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R*^ is absent or selected from aryl, arylalkoxy, arylalkoxyimino, arylalkyl, aryioxy. 
heierocycle. heterocylealkoxy, heterocyclealkyl.heterocyclecarbonyl, heterocycJeimino, 
heterocycieoxy, heterocycleoxyalkyl, heterocycleoxyimino, heterocycleoxyiminoalkyl, 
and heterocyclesulfonyl; and a dashed line — indicates that a double bond is optionally 
present provided that proper valencies are maintained. 

1 7. A compound according to claim 1 5 wherein said compound is an intermediate in a 
process to produce a compound according lo claim 10. 

18. A process for the preparation of an adenosine kinase inhibiting compound of 
formula I 


wherein: 

R' and R^ are hydrogen; 

is selected from the group consisting of alkenyl, alky I, alkynyl, aryl, arylalkyi, 
cycloalkyl, cycloalkylalkyl. heterocycle, heterocyclealkyl, heterocyciealkylcarbonyl, 
(NZ,Z,Jalkyl, and -R^R^; 

Z, and Zj are each independently selected from the group consisting of hydrogen, 
alkoxycarbonyl, alkyl, alkylcarbonyl, benzyl* benzyloxycarbonyl, and formyl; 

R*^ is selected from the group consisting aryl and arylalkyi; 

R^ is selected from aryl, arylalkoxy. arylalkyi, aryioxy, heterocycle, and 
heterocyclealkyl; 

R* is selected ftom the group consisting of alkenyL alkoxyaikynyl, alkyl, alkynyl, 
cycloalkyi, aiyl, arylalkyi, heterocycle, heterocyclealkyl, and -R^^R'^R^ 

R*^ is selected from aiyl, arylalkyi, heterocycle, and heterocyclealkyl; 
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R" is selected from aryl, ar>'Ialkoxy, arylalkoxyimino, arylalkyi, aryloxy, 
heterocycic, heierocyclealkoxy, heterocyclealkyi, heterocyclecarbonyl, heterocyclcimino, 
heterocycleoxy. heterocyclcoxyalkyl, heterocycieoxyimino, heterocycleoxyiminoalkyl, 
and heterocyclesuifonyl; and 

R^ is absent or selected from aryL arylalkoxy, arylalkoxyimino, arylalkyi, aryloxy, 
hetcrocycle, hetcrocylealkoxy, heterocyclealkyi, hcterocyciecarbonyl, heterocycleimino, 
hcterocycleoxy, heterocyclcoxyalkyl, heterocycleoxyimino, heterocycleoxyiminoalkyl, 
and heterocyclesuifonyl; and 

a dashed line — indicates that a double bond is optionally present provided that 
proper valencies are maintained; 
the method comprising: 

(a) reacting a ketone having the fonnula R'-CO-CH^, wherein R" is as defined above, with 
an aldehyde having the fonnula R'-CHO, wherein R^ is as defined above and 
malononitrile in the presence of an ammonium salt under anhydrous conditions and 
isolating a first' intermediate compound having the structure 

(b) reacting the first intermediate compound with formamide at reflux for from about I to 
about 8 hours, and isolating the compound of formula I which has a double bond between 
the 5,6 carbons and a double bond between the 7 carbon and the 8 nitrogen and then, 

(c) optionally reducing the compound from step (b) to form a partially reduced or fully 
reduced right side of formula I by catalytic hydrogenation. 
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1 9. A process for the preparation of an adenosine kinase inhibiting compound having 
the formula 

,N N rR* 

a), 

wherein: 

R' and are hydrogen; 

R^ is selected from the group consisting of alkcnyl, alkyi, alkynyl, aryl, arylalkyJ, 
cycloaJkyl, cycloalkylalkyl, heterocycle, heterocyclealkyl, heterocyclealkylcarbonyl. 
(N2,Z2)alkyi,and.R''R^ 

Zi and are each independently selected from the group consisting of hydrogen, 
alkoxycarbonyl, aikyl. alkylcarbonyl. benzyl, bcnzyloxycarbonyl, and formyl; 

R^ is selected from the group consisting of aryl and arylalkyl; 

R" is selected from aryl, arylalkoxy, arylalkyl, aryloxy, heterocycle, and 
heterocyclealkyl; 

R* is selected from the group consisting of alkenyl, alkoxyalkynyl, alkyl, aikynyl, 
cydoalkyl, aryl, arylalkyl. heterocycle, heterocyclealkyl, and -R'^R'^R^; 

R*^ is selected from aryl, arylalkyl, heterocycie, and heterocyclealkyl; 

R° is selected from aryl, arylalkoxy, arylalkoxy imino, arylalkyl, aryloxy, 
heterocycle, heterocyelealkoxy, heterocyclealkyl, heterocyclecarbonyl, heterocycleimino, 
heterocycleoxy, heterocycleoxyalkyl, heterocycleoxyimino, heterocycleoxyiminoalkv'I, 
and heterocyciesulfonyl; and 

R^ is absent or selected from aryl, arylalkoxy, arylalkoxyimino, arylalkyl, aryloxy, 
heterocycle. heterocylealkoxy, heterocyclealkyl, heterocyclecarbonyl. heterocycleimino. 
heterocycleoxy. heterocycleoxyalkyl, heterocycleoxyimino, heterocycleoxyiminoalkyl, 
and heterocyciesulfonyl; and 

a dashed line — indicates that a double bond is optionally present provided that 
proper valencies are maintained; 
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the method comprising 

(a) reacting a ketone having the formula R'*C(0)CH3, wherein is as defined above, with 
an dicyanoalkene compound having the formula R'CH*C(CN)2, wherein R* is as defined 
above by heating at reflux and isolating a first intermediate compound having the structure 


(b) reacting the first intermediate compound with formamide at reflux for from about 1 to 
about 8 hours, and isolating the compound of formula I which has a double bond between 
the 5 and 6 carbons and a double bond between the 7 carbon and the 8 nitrogen and 

(c) optionally reducing the compound from step (b) to form a partially reduced or fully 
reduced right side of formula I by catalytic hydrogenation. 
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